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APPENDIX A

GENERAL ENGINEERING CALCULATIONS

Harding Lawson Associates




Harding Lawson Associates

BRIDGE ABUTMENT LOADING
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ACTIVE AREA SIZE
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STORMWATER FLOW CALCULATIONS
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AL GEOLOGIC ATLAS,
TEXAS COASTAL ZONE

. DIKE HEVHT & F.o 7O Allow
For  SeTVEEMEAT.

EXPLANATION

Lower shorelace snd shell. under nommel conditions ¢ decresse in wave
ond snergy below 8 feet. burrowing by marine organisms
common, some longshore and onshors sand -Wansport in shallow areas
especisily during storms, deposition of some fine suspended sediment

Normal surf or bresker 2ons, high wave energy ares, shifting subaqueous bars.
2one extends to depthol sbout 8 feet. longshore andonshore transport of sand

Arss of moderate srosion of scour 10 slight deposition. tidsichannels shift
tsterally by cut and il unless srtilicially stabilized .

Asea of rapid deposition, predominantly tids! deits accretion snd aggradation
Site of sctive or potential hurricane washover channel )
Shoreline, srosionst

Shoreline, depositional, sccretion

Shoreline in depositionel-erosional equikbrium

Shoreline stebilized by seawall, dredging, or other man-made structures

Area of slow to moderate deposition within bays, predominantly suspension
deposition in desper bay, accretion in some margnal sress

Ares of active reworking and redistribution of subsqueous spoil by waves snd
currents

40

Area inundsted by marine water, Hurricens Carla storm surge tide

Huricane Carls recording tide or river gage. high water-mark elevation,
datum mesn sea level

Hurricane Carls recording dn still high water-mark elevation, dstum mean
v08 lovel
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RATIONAL METHOD ANALYSIS
RAINFALL INTENSITIES USING MULTIPLE-FREQUENCY I-D-F CURVES
March 13, 1991
RUNOFF CALCULATIONS
TEMP. DIKE DRAINS
BAILEY SITE

PROGRAM INPUT DATA:
DESCRIPTION VALUE
10-Year, 1-Hour TP-40 Rainfall Depth (inches)........... 3.40
10-Year, 24-Hour TP-40 Rainfall Depth (inches).......... 8.60
100-Year, 1-Hour TP-40 Rainfall Depth (inches).......... 4.70
PROGRAM RESULTS:
Ratio of 10-Year, 1-Hour to 10-Year, 24-Hour Rainfall... 39.53
Computed Storm Parameter A.........cceeceeteencscccansns 22.16
Computed Storm Parameter B.......cccceevecececcnonoascns 7.30
Computed Storm Parameter C......cceeiceceonnooeroenoennns 0.73
Computed Storm Parameter X......ccceeeeeencecocnoncanees 1.38

Computed Rainfall Intensity (inches per hour)
for Given Storm Frequency and Duration

Storm 5 10 15 30 1 2 3 6 12 24
Frequency Min. Min. Min. Min. Hour Hour Hour Hour Hour Hour

1yr 7.39 5.75 4.77 3.27 2.12 1.33 1.00 0.61 0.37 0.22
2yr 8.76 6.82 5.66 3.88 2.52 1.58 1.19 0.73 0.44 0.27
5 yr 10.58 8.24 6.84 4.69 3.04 1.91 1.44 0.88 0.53 0.32
10 yr 11.96 9.3t 7.73 5.30 3.44 2.15 1.62 0.99 0.60 0.36
25 yr 13.78 10.73 8.91 6.11 3.96 2.48 1.87 1.14 0.69 0.42
50 yr 15.16 11.80 9.80 6.72 4.36 2.73 2.06 1.26 0.76 0.46
100 yr 16.53 12.87 10.69 7.33 4.75 2.98 2.24 1.37 0.83 0.50

RATIONAL METHOD ANALYSIS COMPUTER PROGRAM, Version 1.1 Copyright
1987 Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX
(713) 895-8322. A complete program manual is available.
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RATIONAL METHOD ANALYSIS
RATIONAL METHOD RUNOFF COMPUTATIONS

March 13, 1991
2 YEAR STORM
TEMPORARY DIKE DRAINS
BAILEY SITE

PP T T3 T T T3 P T3S R T E RS PP PR R PR P AT RS2 2P P S P P2 P PR E S 3 Tt

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Storm Frequency (YearS) .....c.ceveesecscsssssssrsssonnae 2.0
Drainage Area (aCres).....cceceeses cestececesrsncsacannsns 0.41
CCoefficiant... .. .iviiunieetninresinsassaanenanannennns 0.45
Time of Concentration (minutes).........oiieeeeennnnrnns 17.33

PROGRAM RESULTS:

Rainfall Intensity computed using Multiple-Frequency I-D-F Curves.

Rainfall Intensity (inches per hr)......cvieeeeeeeencnes 5.27
Peak Flow Rate (CES)...cceircerecssccooonncnncscnnancnas 1.0
R I S N T R S R N S S S N e e T S S S S e R N R R NSRS EE R R EESEE

RATIONAL METHOD ANALYSIS COMPUTER PROGRAM, Ver51on 1.1 Copyright
1987 Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX
(713) 895-8322. A complete program manual is available.
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RATIONAL METHOD ANALYSIS
RATIONAL METHOD RUNOFF COMPUTATIONS

March 13, 1991
5 YEAR STORM
TEMPORARY DIKE DRAINS

BAILEY SITE

t 13+ 4+t 4+ 3 1 31 3 3 i+ 1+ 3 2t 3t -t P 3 T 2 T 1 1 1 ¢+ Pt 1+ 1 2+ 2 1 2 21ttt i+ttt i EtT
PROGRAM INPUT DATA:

DESCRIPTION VALUE
Storm Frequency (Y@arS).....c..cceeveenconsccoscosssacsans 5.0
Drainage Aread (ACreS5) .....ctccteectvecsennnsaccnsasonssns 0.41

C Coefficient..........iiiiiiiininnnns Grecseseenenennens 0.45
Time of Concentration (minutes)........ceveevecneennsens 17.33

e e T T T T T T T I I Ee I N S i e e e S S S S SU S S e e S S A SR e AR e e W S S N M e S A e e
R A A2 2 2 2 2 3 22 2 Pt 2 P 23 i -ttt it -t 2 222 2 - 2 2 2+ 1 2 14

PROGRAM RESULTS:

Rainfall Intensity computed using Multiple-Frequency I-D-F Curves.
Rainfall Intensity (inches per hr).......coicieienennass 6.36
Peak Flow Rate (cfs)............. e cetcecrasernenaenan 1.2

S ESEES S SSSSSSSssSESC =SS SIS RS IS SSSSCSESSEXSSSISSSESSSSSS=sSs===s===
RATIONAL METHOD ANALYSIS COMPUTER PROGRAM, Version 1.1 Copyright

1987 Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX
(713) 895-8322. A complete program manual is available.
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RATIONAL METHOD ANALYSIS
RATIONAL METHOD RUNOFF COMPUTATIONS

March 13, 1991

10 YEAR STORM
TEMPORARY DIKE DRAINS

BAILEY SITE

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Storm Frequency (YearsS)......ccceeecececsccnsssessncsans 10.0
Drainage Area (ACreS) ....ccceeeciececsccssccassosocasnss 0.41
CCoefficient.......iiiiiiiieinieennaeeacaneancnscsannas 0.45
Time of Concentration (minutes).......cciieeeeenencenne 17.33

PROGRAM RESULTS:

Rainfall Intensity computed using Multiple-Frequency I-D-F Curves.
Rainfall Intensity (inches per hr)......cciveevecnnsscans 7.19
Peak Flow Rate (Cf8)...uviiiiiiiinennneccveecannosonnssas 1.3

RATIONAL METHOD ANALYSIS COMPUTER PROGRAM, Version 1.1 Copyr:l.ght
1987 Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX
(713) 895-8322. A complete program manual is available.

kg
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RATIONAL METHOD ANALYSIS
RATIONAL METHOD RUNOFF COMPUTATIONS

March 13, 1991

25 YEAR STORM
TEMPORARY DIKE DRAINS

BAILEY SITE

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Storm Frequency (YearS)......ceeeeeserceseoscssasosnsoas 25.0
Drainage Area (ACreS).......crvveeeecconcanns Cereaeeaeee 0.41
CCoefficient....oceiiieneenennecnennonnen cerseses e 0.45
Time of Concentration (minutes).........coeivevevveecanns 17.33
1ttt i1ttt ittt 11t 1t 1ttt i+ttt 1ttt i+t ittt ittt ittt :titi

PROGRAM RESULTS:

Rainfall Intensity computed using Multiple-Frequency I-D-F Curves.

Rainfall Intensity (inches per hr)...... thessesseesnanns 8.28
PeakFIOWRate (cfs)..'..'0.C'v""l..""'..'..".'C"O "5
t 1+ i+ 21 11t 142 3 i+ 1 33t 2 P i 122 E 32 2t 2 2t 1 1 i 1 ittt T i 2t 23+ 2 2 1t F 1 &%

RATIONAL METHOD ANALYSIS COMPUTER PROGRAM, Version 1.1 Copyright
1987 Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX
(713) 895-8322, A complete program manual is available.
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RATIONAL METHOD ANALYSIS
RATIONAL METHOD RUNOFF COMPUTATIONS

March 13, 1991
S0 YEAR STORM
TEMPORARY DIKE DRAINS
BAILEY SITE

2+ 2 3 2 2 2 2 24233331 3 i3 3 32 2 2 i 2 22 b 2t 4 3t 2 2 23 1 i 2 1 P 2 2t 2L 22 2 2 1 2 4 2 1 ]

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Storm Frequency (YearS) .....cceceeeoscscessossssocscnscas 50.0
Drainage Area (acres)..... Ceteesnaas ceeessesessassosanen 0.41
C Coefficient.... ...t inerreccsnncnoonsonosssvencnnas 0.45
Time of Concentration (minutes)..........ccicevevenennnn 17.33

o e e S e e e o g e T T T e S e T R AT E e e e e S R N N N M A S A e w A E Em I
12 1+ 1 33 3t 22 1t i 2 31 2 42+ -t i 2 2 3 E 3+ 2 P 2+t i+ E - - 2 E 2 E 2 £ 2 4

PROGRAM RESULTS:

Rainfall Intensity computed using Multiple-Frequency I-D-F Curves.

Rainfall Intensity (inches per hr)....c.ccveeveccnaceass 9.11
Peak Flow Rate (CfS)....cccvvtiveececrcnnsnnnnsnes ceesaane 1.7
{1t 1ttt ittt i1ttt i1t ittt 1ttt i1ttt i1ttt 11ttt ittt itititti

RATIONAL METHOD ANALYSIS COMPUTER PROGRAM, Version 1.1 Copyright
1987 Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX
(713) 895-8322. A complete program manual is available.

e ety p
At FTRRT
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RATIONAL METHOD ANALYSIS
RATIONAL METHOD RUNOFF COMPUTATIONS

March 13, 1991
100 YEAR STORM
TEMPORARY DIKE DRAINS

BAILEY SITE
PROGRAM INPUT DATA:
DESCRIPTION VALUE
Storm Frequency (years) ............ teeeeestscatnerearsna 100.0
Drainage Area (acres).......ceve.. cerecsessenns ceeens .o 0.41
CCoefficient......c.iiiiiiiiinnnnncnencas eeeees Cevsvena 0.45
Time of Concentration (minutes) ......................... 17.33

R I T T e S R S S S S E S T S S S S s T e ST T E S SR S E S E SIS S e

PROGRAM RESULTS:

Rainfall Intensity computed using Multiple-Frequency I-D-F Curves.

Rainfall Intensity (inches per hr) ...................... 9.94
Peak Flow Rate (c¢fs)........... teceasrerearensensenrnsee 1.8
=‘==================================‘===:===========================

RATIONAL METHOD ANALYSIS COMPUTER PROGRAM, Version 1.1 Copyright
1987 Dodson & Associates, Inc., 7015 W. Tidwell, ¥107, Houston, TX
(713) 895-8322. A complete program manual is available.
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

March 13, 1991
PIPE FLOW CALCULATIONS (6" DIA.)
TEMPORARY DIKE DRAINS
BAILEY SITE

- - - - = - - - - - = - - -
13ttt 3+t it Pt 4 22 i P it i 23 2 i it it it 2 i3 it P E 1 A 2 2 E 2 1 2 3 4 4 4 £ 1

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet).......cvvivreecreesocnnnssnanasns 0.50
FHWA Chart Number (1,2 OF 3)....ccicvocrncvacsnncss ceees 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning"s Roughness Coefficient (n-value)............... 0.0130
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet)........iiiiiiriiiiierreennonncnnns 50.0
Culvert Slope (feet per foot)...... Creresecreseerennrnas 0.0100
1+ + + t 1 3 1 3 i 1ttt it i1t i1ttt i1ttt ittt i3+ttt ittt 1ttt ittt i+ttt

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
1.0 0.00 1.37 (Z1IT> 0.50 0.47 0.47 5.20

1.2 0.00 1.82 3.14 0.50 0.49 0.49 6.16

1.3 0.00 2.08 3.68 0.50 0.49 0.49 6.65

1.5 0.00 2.66 4.91 0.50 0.49 0.49 7.66

1.7 0.00 3.32 6.31 0.50 0.50 0.50 8.67

1.8 0.00 3.68 7.07 0.50 0.50 0.50 9.17

=2+ 1+t 1+t 1+ 211 1t -t 12t P ittt 1ttt 2 ittt s i+ttt 1ttt tt ittt iti

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

March 13, 1991
PIPE FLOW CALCUALTIONS (8" DIA.)
TEMPORARY DIKE DRAINS

(3/ 14

BAILEY SITE
-+t 1 1+t 1ttt 1+ttt 1+t i1+ i1ttt i+ i1 ittt 1ttt 1 it ittt i1t 112+ttt it
PROGRAM INPUT DATA:
DESCRIPTION VALUE
Culvert Diameter (feet).......ccce.... csesssesesseranaen 0.67
FHWA Chart Number (1,2 or 3) ........................... 1
Scale Number on Chart {(Type of Culvert Entrance) ........ 1
Manning's Roughness Coefficient (n-value)......c.cecee... 0.0130
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet)......cccvevevrennan ceeseressananans 0.0
Culvert Slope (feet per foot)...coieiniiirrnesnnscceenaes 0.0100
P R R S S S S S e S S S S S S S S S S T S T S T S S S S S S S N N S S S S S S S S S SN s S EEESE=x
PROGRAM RESULTS:
Plow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (£t) (ft) (fps)
1.0 0.00 0.46 0.48 0.46 3.87 2¢~&
1.2 0.00 0.54 0.52 0.54 3.96 5 K
1.3 0.00 0.60 0.54 0.60 3.89 /0 YR
1.5 0.00 0.67 0.57 0.57 4.68 25 L
1.7 0.00 0.67 " 0.60 0.60 5.11 2 X
1.8 0.00 0.67 0.61 0.61 5.34 100 IR

T T T I T I s 1 T T I I T T Y Iy e - P L L S e T T T T T Y YT I T3
22 2 33 3331t i 2 i3 4 it At ittt - it 1ttt 2t i 2t 2 A 2 £ 2+ 2 2 1 2 1 1 ]

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c¢)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092

(713) 895-8322. All Rights Reserved.
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

March 13, 1991
PIPE FLOW CALCULATIONS (12" DIA.)
TEMPORARY DIKE DRAINS
BAILEY SITE

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet).......cviviivnrrriennnannancnns 1.00
FHWA Chart Number (1,2 or 3)...iieiieecncrrrnsancscnsccsn 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning s Roughness Coefficient (n-value)............v.. 0.0130
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet).......coiiiiiieinneereeeneeanannns 50.0
Culvert Slope (feet per foot)....... vt encereannnens 0.0100

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (£t) Control Control (£t) (ft) (ft) (fps)
1.0 0.00 0.60 0.29 0.36 0.42 0.36 3.89
1.2 0.00 0.66 0.34 0.40 0.46 0.40 4.10
1.3 0.00 0.70 0.37 0.42 0.48 0.42 4.21
1.5 0.00 0.76 0.43 0.45 0.52 0.45 4.34
1.7 0.00 0.83 0.50 0.49 0.55 0.49 4.47
1.8 0.00 0.86 0.53 0.50 0.57 0.50 4.54

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
{(713) 895-8322. All Rights Reserved.
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Sgwe Harding Lawson Associates
.%¥ Engineering

. g?\?/ironmental Services SHEET / OF Z
JOBNO. /9659 -042.12
DATE __ /7S / 9/

PROJECT _ BA/LEY COMPUTED BY S/EVE D,

SUBJECT FLow [N sTDRM wWATER HEADER CHECKED BY C{«}"mf-

PUMPING RATE T2 EPIPTY  ACTIVE CEZL

UsSE ]S JNCH  RAIMFALL  (ASSOME  J00% ROwWEOFF)
THIS 15 e § YR -29 MR SIDRM.

LARGEST  AREA 15 o MNORTH SIPDE
200’ xi00' = 20000 S~

VoLyMe oF WATER FRIM  SroRM

7.5 m
=) =

gg000 s¢ (T SLZsD CF oR 420, 800 é4L

REMIVHL TIME
@ sw 6rM = qeg800 GAL( 6’*‘ 6/ "’”) 14.0 #HE5

M(“

@ 20 6AT < g0, 700(:5@)(49) = 78 #e5 0.k v

2SO GPM  PROBABLY MIN. ACCEPTHBLE Frow RAIE
To Aetow) QN TRAC TR TP Con77NVE AFTZER Bt SR/

CHECIK 100 Y2  S7DRM (/3 /;./(;/E—s)

IS

0,000 SF (/27—

)=9720 cr or 779,350 apc
REMOVAL  TIME

@ 20 &M = 729, 35’0(&1(5—»0)( ) 24.3 #ES

/ L
o 252 6o - 779350 (o Xis )T 49 #RS.



& Marding Lawson Associates
Engineering
R gr;eironmental Services SHEET Z OF <
JOBNO. 19532042 /2
DATE __4//5 /%)
PROJECT _ BAHNIEY COMPUTED BY S7Z2VE D

SUBJECT FLow JA/ ST2I. wiTEE HEADER CHECKED BY é,}’%"

MAX  DISTANCE  OF HEADER oA NIRTH sipe
HPPRO 2z /00 FEET .

AOD 1S5 FoP VALVES AP BeNDS

TJOTHL LENGTH = 2100 (MS) T Z24/5 ¢.F
USE  CAMERON KWy prRaLrc pmmivAz w,/) C</00 72
DETER MIMNE  HEAD Loss (P S0 4P,
TRY &£*4 41D PIPE
VELOCITY = S5.68 FT/<e c
HEND o35 = 236 %7/ F7

ToTHe. HERD Loss = S (322) = g1.14 Fr

TRY B4 12 PIAE
verociry = 3/9 FGecC
HERD Loss = 0.828 /o F7
FOTHC MR LOSS: 2415 (”’ = 20 F7
DETERMINE  MHEHND (o355 & 25D &AM
TRY  £°# 1 D. PIPE
vetoc ity ~ Z 84 FTZ’&:'C
reD Loss = 0,930 Vo FT
e peno Loss - zas(ZZE) = ze.s AT o<

Jooousc gt VC HEADER @ zsD ePM w23 FT AR (M)

HERAD (055 WL PDECLEHSE AS ACTNE AREAS rove 70 wARPS
THEE BILDLAG PONY  AMD SECTIONS ARE REMIVED.
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ELONGATION OF FLEXIBLE MEMBRANE LINER
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Harding Lawson Assoclates

: Engineering
{ =~ ‘;zeironmental Services SHEET |_oF_2
JOB NO. LQSS?/oqz.ll
‘ : DATE S/32 /91
PROJECT __ B0uilent flmposaL &te S — TV
SUBJECT i ' odon CHECKED BY _

DuSA—Ounca_. be_’%mf.o.r\/~~.‘.‘~ local vy @ omd Localxm@
~;’ . Qn;‘P- X sechusn . mbd,<.4d. for QLbH{'rnl_n.t

LR

T == le e

,f(—uwmuﬂ.f ,ﬂrc,tl‘( ymu/\f L_/bo"[Lb t)o LoCa.Lum.:
= 077 f |

e’ ’7?—=qr/él+ ©-33?

N0'7?/ ’ x. /éozﬂ&_\/
x:,;oz :
/ mﬁah:rn z% FML -  [{o02 _/’4‘:,_‘

Jo
- o125 ‘70 J';

am'xmbé &j Spud.c WQP‘— v ('z. /ww)




Harding Lawson Assoclates

% Eng[neering
% and’ SHEET__ 2= OF __ 2

- ! Environmental Services J0BNG. 1455 q+0 “2 1>
: DATE s /779l
..provecT B2odlest lispmosad  Sile COMPUTED BY N . Elatun
SUBJECT s lmqgh‘_Eh ‘9;) EML CHECKEDBY WY

]
@L«L @lp-naaﬂbﬂ ‘?FML %cszlw,la,&d_o&ul»

'fbx_b W\O—JX d,«,ff—ou./ﬂb'-@j .ﬁe,tf‘f-emu‘lf 5307:71 Ll

a.lro—u/l-’," 013 .

henann "ML& dﬂﬂa&ﬂ:ﬂ\ % FML af L/I

Lo /3/ mln/ and. ,a,b:mgamﬂ ? FML oo
byeale o 7o © / WL | |

v We, | elduﬂa % FMme oqu L5

Lettle vrends éaJCulaLch/ o Nnot % | Concanrv .
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DETERMINATION OF SOIL PARAMETERS



/1

A

Harding Lawson Associates
Engineering -

HLA R

Environmental Services

sHeeT___ [ oF_'©
JOBNO. 13559 ,04-F-12
DATE 3/ 15 /a1

00| exd . COMPUTEDBY __A-A- =¥
sussect_Held A4 clixes Yopsele gl | i/ CHECKED BY Nk

PoriNCy sq&c\_etaf CPockeT Perd)
]

I 025"

i 020

k= 020

4 025

5 ' 05 .5

3 025 025

> 00

9 00 o0

[0 0o

I ]2 o5

2 0?5 075

/13 035 o5 o

/4 0'503

16 0 25

17 00

/2 a'zb"

19 025
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ERFPEWEY PREAR .

Harding Lawson Associates
HL A E:glmring

and i Senic SHEET 2 oF_1°
ronme o JoBNO. /19559,043F /2
DATE F15)/91
PROJECT COMPUTEDBY ___AA T
SUBJECT CHECKED BY __AJIZ.
. _BOoRINg SUeLRADE  (PockeT Perdd
R 3 (TeF)
2| 040 0320 o0 0-20 0©0:30
22 /-0 o090 o0-30 040 -0 o0-FO 050 o0-20
23 4-5+ 330 /50 0% 00 040 080 030 0F0 040
24 2% 190 030 080 o0:30 o020
26 63 o020 o0'F0 070 o050 o 70 o0-6o
2F . 00. 0:80 025 o 25
23 o Fo 0% 00 o020 o040
29 040 020 030 040
3y 025 o040 ©O40 0°30 0-¢0
ToTaL ® OF VALUES = T3

(Feom Borvas)

Y
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PROJECT

' Harding Lawson Associates
Engineerin
1 W.§ Engineering
Environmental Services

SHEET___ 2. ofF_1D

JosNo. (889 2./
DATE P/ /5791

COMPUTED BY

o~y

4
I
b
i
Yop

~ ’%‘.MW’M

TREMOH
®

1

c\&qu

FA

75

3
HLA-6

HLA-20

¥

H-LA‘-‘

fen

TRENCHES

SUBJECT_SUBLRADE STRENGTH DATA ( FFom Fotke THEN) cHeckeDBY NI

Pttt

N

SUBGRADE PocrketT PEN
(TSFD

o 10 020

040

0:0

025 o025

0’20

) 025

o0 00

-5 0:25
25

4.7 240 |90 140 050 o225

ToTAL & OF VAwWES From

AVERAGE

' OF

96

VALUES

TCENICH DATA = 2O

(CANORINDY 2 VALUES WITH 4.5FY gmepery

= 052 T&F




Environmental Services

B Harding Lawson Assoclates
HL A o st SHEET_ 4 ___or__I0

JOBNO. 19589 ¢ PR
DATE ‘-?;/ /5'{ Q)
PROJECT COMPUTEDBY ___A-AT"
SUBJECT___SuUBLRADE <TPe NGTH  DATA (oM CPT) cHECKEDBY ML, %0

: :
i
{ - !

!Come PenETRoMETER SURGPADE DATA .

‘ TABLE SHowNG + UNDBAINED STRENGTH FRom  CPT.

LCPT SUBLNRADE  LUINDRAMIED STRENGTH
H B (TSR

I 032" 025 o2l 0.21 006 0.05 odl o0-10

009 o004 o009 008

2 025 o030 023 0-29 o040 026 049 o016

e-1o oIS 013

3 0125 043 o4l o026 p.21 o014 O O0F

o6 00% o-oF

4 o2 o026 o lé

5 o4t o%y o774 3% o3 .26 o008
oo

4 o663 05 ol 4 0'38 051 046 0'54

029 03] 3_&'2/ o0.4%F 023  o1: 5413

+ (13 o031 (30 (.15 125 |46  0:55

024 019 o4y 038 o-08
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Harding Lawson Assoclates
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R A

e N
i Talole cond =
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SHEET 5 oe_(0
JOBNO. 1285 04713
DATE 2/15/91
compuTEDBY _AA T
CHECKED BY MY

SUBHRADE - UNDRAINED <oTRENGTH

Su  dsR)

02F o040 |88 o.62

0:22 03¢ o0 o010

o4 o026 o'l? o2}

o:/2 o0} 003
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o' 33

o b6F 0-49

033
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Harding Lawson Associates
Engineering
HLAg: SHEET__ & oF__|0

Emvironment! ! JOBNO. J&S.Qﬁzd.g_&
DATE -‘H/SII /

L

PROJECT ) COMPUTED BY =
suBJECT__Cant £om L?} 6 CHECKEDBY __ A Il

: : « ‘m\ﬂ. o

L TeTAL 4 of  Voleo = 129
U auM [oF UNDRPAINDED STEENLTH = |.Gl+ 246 +2.608 + 068+

Do oo

5 F 4+ 5] + 965+ 511 + .39 + 063 4033+
l-66 +06-3> + 3¢ +0-86 + )5 + /32
=> 43.%3 TsF

"AVG) - SURGRADE STRereTH = o0°:34 TSF

(cp )
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Harding Lawson Associates
Engineering
HLA B sHeeT___ 7 oF__/°

Environmental Services JOBNO. [C 569,647 12
DATE __Z-[19/91

PROJECT Bml 2 Di‘spo i computeney __AAT
SUBJECT ) 2y volue. for Tuole CHECKEDBY ___ & i

| TS 1o S AN n"nuu

AvgﬂAc,,'c; SUBGRADE "y VALUE FpA  ApIALHSES

I ! i
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= 052 TEF

-

.- Erow LaJoko_';vT Uneonfined  Compressien Teck Vo Poet Pon.
Line af pest Fi=
—p.P af- 052 TaF Co11aSPerder'do B oo Cbu. Valuw 6—6 420 Psf_

Faom CPT Su Qug. -dato. fov Sdogvade g%ua = 034 TeF
: e guq\,ﬂ = C Cc_okec.;en\‘r = 6-34 Tef = 60 ps}
25/ mdud’m ,bao bema{»phe.d,f; 680 psf To occounl Jov
‘H‘«L S!—M—p&fu‘wﬁ a);&cumplusvw w e deado Lnlu/)\e,to,ll
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H A Engineering
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Harding Lawson Associates

. sheer___ 10 _op_[0
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Harding Lawson Assoclates

Engineering
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Environmental Services JOBNO. 19659, n47 - /2
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. Harding Lawson Assoclates
Engineering
HLA R SHEET__2 _ ofF_ Y

Environmental Services —<

JOB NO. .
DATE (L5 /9/
PROJECT COMPUTEDBY ____AAT
SUBJECT_WASTE DATA //HLA TRENCHS CHECKED BY NE.
R )
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TPENCH o wASTE (PockeT PEN ) L
# TSF
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: Narding Lawson Assaclates
Engineering
HLA B - SHEET > or__4
Environmental Services JoBNo. 19889 1>V 24 X
DATE 4 //5 / 91
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SUBJECT CHECKEDBY ____ N,
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REMEDIAL DESIGN
WATER QUALITY SAMPLING
MW-8 AND POND A
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Harding Lawson Assoclates

ANALYTICAL RESULTS

SUPERNATANT FROM SOIL/WATER MIXTURE AT S5:1 RATIO




PR —

o —

(I ISY

Harding Lawson Associates F111089-01A
9800 Richmond Suite # 150 Invoice #: 404930
Houston, Texas 77042 Report Date: 11/21/91

Attn: Steve Delhomme

Project # 19559,045.12
MwW-8

Water

Bailey Site - Orange, TX

Date Received: 11/06/91
Date Collected: 11/03/91 14:08:00

Test Name Result Detection Date Analyst

Method Units Limit Started _

Silver total ND 0.0003 11/13/91 WFL

METHOD 272.2 mg/L

Arsenic total 0.006 0.006 11/13/91 WFL

METHOD 206.2 ‘mg/L

Calcium total 981 6 11/19/91 DQ

METHOD 6010 mg/L

Cadmium total 0.037 0.009 11/20/91 DQ

METHOD 6010 mg/L

Chromium total 0.09 0.02 11/15/91 DQ

METHOD 6010 ‘ mg/L '

Mercury, total ND 0.002 11/13/91 DAO

METHOD 245.1 mg/L

Lead, Total 0.027 © 0.006 11/12/91 WFL

METHOD 239.2 mg/L ,
N

Acid Digestion-Total Complete 11/08/91 ___ PB

EPA 4.1.3 G

Acid Digestion-Total Complete 11/10/91 PB/CG

EPA 4.1.3 P

Selenium total ND 0.06 11/15/91 WFL

METHOD 270.2 mg/L

ND = Parameter analyzed for but not detected. The reported limit

is the minimum attainable detection limit for the sample.

SPL ENVIRONMENTAL LABORATORIES, INC.




L

)

B B

|

R

)

7 '

Harding Lawson Associates
9800 Richmond Suite # 150
Houston, Texas 77042
Attn: Steve Delhomme

Project # 19559,045.12
MW-8

Water

Bailey Site - Orange, TX

Date Received: 11/06/91
Date Collected: 11/03/91
Test Name
Method

0il and Grease
METHOD 413.1

Volunme

ND =

Parameter analyzed for but not detected.

F111089-01C

Invoice #: 404930
Report Date: 11/20/91
14:08:00
Result Detection Date Analyst
Units Limit Started
324 1 11/07/91 FM/SG
ng/L
1000 11/07/91 FM/SG
ml

The reported limit

is the minimum attainable detection limit for the sample.

SPL ENVIRONMENTAL LABORATORIES,

INC.




ORGANICS ANALYSIS DATA SHEET

Laboratory Name: SPL Houston Concentration: Low Date Extracted: 11/08/91
Lab Sample 1ID: F111089010 Sample Matrix: WATER Date Analyzed: 11712791

Client Sample ID: MNU-8

Sl RO E B B

)

Percent Moisture: Dilution Factor: 50
PENTACHLOROPHENOL
CAS Number ug/l CAS Number ug/L

87-86-5 Pentachlorophenol . . . . 2500 < 85-01-8

The Lab ID for data on this page is B108901.

< - Compound analyzed for but not detected. The reported
value is the minimum attainable detection Limit for
the sample.

Phenanthrene .

500

<
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Harding Lawson Associates
9800 Richmond Suite # 150

F111089~01F
Invoice #: 404930

Houston, Texas 77042 Report Date: 11/20/91
Attn: Steve Delhomme

Project # 19559,045.12
MW-8

Water

Bailey Site - Orange, TX

Date Received: 11/06/91
Date Collected: 11/03/91 14:08:00
Test Name Result Detection Date Analyst
Method : Units Limit Started
Organic Carbon Total 7920 200 11/08/91 EPM
METHOD 415.2 mg/L
ND = Parameter analyzed for but not detected. The reported limit

is the minimum attainable detection limit for the sample.

SPL ENVIRONMENTAL LABORATORIES, INC.
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Harding Lawson Associates F111089-01G
9800 Richmond Suite # 150 Invoice #: 404930
Houston, Texas 77042 Report Date: 11/20/91

Attn: Steve Delhomme

Project # 19559,045.12
MW-8

Water

Bailey Site - Orange, TX

Date Received: 11/06/91
Date Collected: 11/03/91 14:08:00

Test Name Result Detection Date Analyst
Method Units Limit Started
pH 5.42 11/07/91 KEW
METHOD 150.1 pPH units

ND = Parameter analyzed for but not detected. The reported limit

is the minimum attainable detection limit for the sample.

SPL ENVIRONMENTAL LABORATORIES, INC.
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Harding Lawson Associates F111433-01A
9800 Richmond Suite # 150 Invoice #: 405040
Houston, Texas 77042 Report Date: 11/27/91

Attn: Jo Gail Simmons

19559,045.12

MW-8 5:1 Dilution
Harding Lawson
Bailey Site
Orange, Texas

Date Received: 11/26/91
Date Collected: 11/03/91 14:00:00

Test Name Result Detection Date Analyst
Method Units Limit Started

Total Dissolved Solids 21053 1 11/26/91 KEW
METHOD 160.1 ng/L

SPL ENVIRONMENTAL LABORATORIES, INC.




-

Harding Lawson Assoclates

ANALYTICAL RESULTS

SUPERNATANT FROM WATER/SOIL MIXTURE AT 10:1 RATIO
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Harding Lawson Associates
9800 Richmond Suite # 150
Houston, Texas 77042

F111089-01E
Invoice #: 404930

Report Date: 11/20/91
Attn: Steve Delhomme

Project # 19559,045.12
MW-8 § 1001 et Sol
Water

Bailey Site - Orange, TX

Date Received: 11/06/91
Date Collected: 11/03/91 14:08:00

Test Name

Result Detection Date Analyst
Method Units Limit Started
Total Dissolved Solids 20697 1 11/12/91 MGV
METHOD 160.1 mg/L
ND = Parameter analyzed for but not detected. The reported limit

is the minimum attainable detection limit for the sample.

SPL ENVIRONMENTAL LABORATORIES, INC.




ANALYTICAL RESULTS

MONITOR WELL 8

Harding Lawson Associates
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ANALYTICAL RESULTS

Volatile Organics by USEPA Method 8240

Client ID: MW-8 19559,045.12 Matrix: WATER Received: 06-Nov~91

SPL ID: ?11108901\8 Dilution: 10 Extractad: evetrasrisns

Analyst: JC $ Moisture: NA Analyzed: 16-Nov~91

Level: LOW :
Concentration, ug/L
Compound Amount M DL

Acetone 430 100
Benzene 290 50
Bromedichloromethane . ND 50
Bromoform ND 50
Bromomethane ND 100
2-Butanone ND 200
Carbon Disulfide ND S0
Carbon Tetrachloride ND 50
Chlorobenzene ND 50
Chloroethane ND 100
2-Chloroethylvinylether ND 100
Chloroform ND 50
Chloromethane ND 100
Dibromochloromethane ND S0
1,1-Dichloroethane ND S0
1,2-Dichloroethane ND S0
1,1-Dichloroethene ND 50
Trans-1,2-Dichlorocethene 93 50
1,2-Dichloropropane ND 50
Cis-1,3-Dichloropropene ND 50
Trans-1,3-Dichloropropene ND S0
Ethylbenzene 1600 S0
2-Hexanone 130 100
4-Methyl-2-Pentancne ND 100
Methylene Chloride 63 S0
Styrene 1600 50
1,1,2,2-Tetrachlorosthane ND So
Tatrachloroethene - ND S0
Toluene 110 S0
1,1,1-Trichloroethane ND 50
1,1,2-Trichloroethane ND 50
Trichloroethene 68 50
Trichlorofluoromethane ND 50
vinyl Acetate ND 100
vinyl Chloride ND 100
Total Xylenes ND. 50

ND-Not Detected.

SURROGATES
1,2-pichloroethane~-D4
Toluene-D8
4-Bromofluorobenzene

83% Recovery
109% Recovery
87% Recovery

MDL-Method detection limit.
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ANALYTICAL RESULTS

SOIL FROM SAMPLE AREA 4

Harding Lawson Associates
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Harding Lawson Associates
9800 Richmond Suite # 150

Texas 77042
Steve Delhomme

Houston,
Attn:

Project # 19559,045.12
Area 4
Soil

Bailey Site - Orange, TX

Date Received:
Date Collected:

Test Nanme
Method

Silver total
METHOD 7761

Arsenic total
METHOD 7060

Calcium total
METHOD 6010

Cadmium total
METHOD 6010

Chromium total
METHOD 6010

Mercury, Total
METHOD_7471

Moisture, E.P.A.
CLP SOW

Acid Digestion-Solid,GF
METHOD 3050

Acid Digestion-Solid, ICP
METHOD 3050

Lead, Total
METHOD 7421

Selenium, Total
METHOD 7740

ND = Parameter analyzed

SPL ENVIRONMENTAL LABORATORIES, INC.

11/06/91
11/03/91 14:30:00

Result
Units

0.22
mg/L

28
mg/Kg

3430
ng/Kg

4
mg/Kg

23
mg/Kg

ND
mg/Kg

19
wt. %

Complete

Complete

11.6
mg/Kg

ND
mg/Kg

F111089-02A

Invoice #:
Report Date:

Detection
Limit

0.04

70

0.8

0.8

404930
11/21/91
Date Analyst

Started
11/13/91_—_ WFL
11/13/91 WFL
11/19/91 DQ
11/20/91 DQ
11/18/91 DQ
11/19/91 IM
11/07/91 KEW
11/08/91-——-/’;;~
11/09/91 PB
11/12/91 WFL
11/11/91 WFL

for but not detected. The reported limit
is the minimum attainable detection limit for the sample.

-
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Harding Lawson Associates F111089-02B
9800 Richmond Suite # 150 Invoice #: 404930
Houston, Texas 77042 Report Date: 11/20/91

Attn: Steve Delhomme

Project # 19559,045.12
Area 4

Soil

Bailey Site - Orange, TX

Date Received: 11/06/91
Date Collected: 11/03/91 14:30:00

Test Name Result Detection Date Analyst
Method Units Limit Started
0il and Grease 370 10 11/07/91 LB
METHOD 413.2 mg/Xg

ND = Parameter analyzed for but not detected. The reported limit

is the minimum attainable detection limit for the sample.

SPL ENVIRONMENTAL LABORATORIES, INC.
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Harding Lawson Associates F111089-02C
9800 Richmond Suite # 150 Invoice #: 404930
Houston, Texas 77042 Report Date: 11/20/91

Attn: Steve Delhomme

Project # 19559,045.12
Area 4

Soil

Bailey Site - Orange, TX

Date Received: 11/06/91
Date Collected: 11/03/91 14:30:00

Test Name Result Detection Date Analyst
Method Units Limit Started
Total Organic Carbon 4380 100 11/12/91 ALRS
METHOD 9060 mng/Kg

ND = Parameter analyzed for but not detected. The reported limit

is the minimum attainable detection limit for the sample.

SPL ENVIRONMENTAL LABORATORIES, INC.
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Harding Lawson Associates
9800 Richmond Suite # 150
Houston, Texas 77042
Attn: Steve Delhomme

Project # 19559,045.12
Area 4

Soil

Bailey Site - Orange, TX

Date Received: 11/06/91
Date Collected: 11/03/91

Test Name
Method

P
METHOD 9045

F111089-02D
Invoice #: 404930
Report Date: 11/20/91

14:30:00
Result Detection Date Analyst
Units Limit Started
7.63 11/07/91 KEW
PH units

= Parameter analyzed for but not detected. The reported limit

is the minimum attainable detection limit for the sample.

SPL ENVIRONMENTAL LABORATORIES, INC.
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KEYSTONE

LAB - HOUSTON

Reported on 25-MAR-1991 at 15:40.

SAMPLE ID : H91-03.106-002
SAMPLE NAME: SW-2

SAMPLING POINT:

DATE COLLECTED:
DATE RECEIVED

14-MAR-1991
15-MAR-1991

MATRIX : WATER
Component name Result Units
CONVENTIONAL CHEMISTRIES
BOD (5 day) 8.0 mg/L
Chemical Oxygen Demand 40.0 mg/L
0il and Grease <1.0 mg/L
PH 7.34 PH units
Total Dissolved Solids 590 mg/L
Total Suspended Solids 140 mg/L
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KEYSTONE

LAB

HOUSTON

Reported on 25-MAR-1991 at 15:40.

SAMPLE ID : H91-03.106-003 DATE COLLECTED: 14-MAR-1991

SAMPLE NAME: SW-1 DATE RECEIVED 15-MAR-1991

SAMPLING POINT:

MATRIX : WATER
Component ‘name Result Units

METALS

Silver <5.0 ug/L
Arsenic <36.0 ug/L
Beryllium <1.0 ug/L
Cadmium <5.0 ug/L
Chromium 14.0 ug/L
Copper 11.0 ug/L
Mercury <0.2 ug/L
Nickel <20.0 ug/L
Lead <49.0 ug/L
Antimony <24.0 ug/L
Selenium <49.0 ug/L
Thallium <110 ug/L
Zinc 66.0 ug/L




~-
| [} KEYSTONE DC # ———— 8

= INST ID: 4020 SAMPLE NUMBER: SW—1
(-fif' ORGANICS ANALYSIS DATA SHEET
-~ LABORATORY NAME: KEYSTONE ENV. CASE NO.: ~—-
| {> LAB SAMPLE ID NO.: 910310603 INITIAL CALIBRATION DATE: 03/13/%1
}  SAMPLE MATRIX: WATER CONTRACT NO.: ——
DATA RELEASE AUTHORIZED BY:. —_. DATE SAMPLE RECEIVED: 03/15/91
r‘7 VOLATILES
_ CONCENTRATION: LOW DATAFILE: RUO310&6V03
F} DATE ANALYZED: 03/19/91 DILUTION FACTOR: 1. 00
o DETECTION AMOUNT
[ i COMPOUND LIMIT FOUND
X (MICROGRAMS 7/ LITER)
r" €010 CHLOROMETHANE 10
[; CO1S BROMOMETHANE 10
7 €020 VINYL CHLORIDE 10
i C025 CHLOROETHANE 10
A CO30 METHYLENE CHLORIDE
'[; €045 1, 1-DICHIL.OROETHENE
CO%0 1, 1-DICHLOROETHANE
. CO033 1, 2-DICHLOROETHENE (TOTAL)
rk‘ CO&40 CHLOROFORM
< C063 1, 2-DICHLOROETHANE
Pe €115 1,1, 1-TRICHLOROETHANE
r‘&_ €120 CARBON TETRACHLORIDE
)] €130 BROMODICHLOROMETHANE
€140 1, 2-DICHLOROPROPANE
- €143 C1S-1, 3-DICHLOROPROPENE
B C150 TRICHLOROETHENE
4 C153% DIBROMOCHLOROMETHANE

€160 1, 1. 2-TRICHLDROETHANE

€163 BENZENE

€172 TRANS-1, 3-DICHLOROPROPENE

C179 2-CHLORDETHYLVINYLETHER 1
€180 BROMOFORM

€220 TETRACHLOROETHENE

c22% 1,1, 2, 2-TETRACHLOROETHANE
C230 TOLUENE

C235 CHLOROBENZENE

€240 ETHYLBENZENE

€269 TRICHLOROFLUOROMETHANE 10
C273 ACRYLONITRILE 10
€360 ACROLEIN 100

VU GAUUOURARUIRUAARAABRAAROD
cCcCCcCcCcccccccccCcceEcccLocgcccccocccCcccc

U = UNDETECTED AT THE LISTED DETECTION LIMIT
J = COMPOUND IS PRESENT, BUT BELOW THE LISTED DETECTION LIMIT

9
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INST ID:

KEYSTONE DC # --—— 8
43530 SAMPLE NUMBER: SW-1

ORGANICS ANALYSIS DATA SHEET

LABORATORY NAME: KEYSTONE
LAB SAMPLE 1D NO.: 910310403
SAMPLE MATRIX: WATER

DATA RELEASE AUTHORIZED BY:./

CONCENTRATION: LOW
DATE EXTRACTED: .. .93./’ 649/

CASE NO. : ===
QC REPORT NQ. :
CONTRACT NO. :

DATE SAMPLE RECEIVED: ..?3)43T(Z/.

SEMIVOLATILES

03/718/91

DATAFILE: 4UQ03106C0O3A

DATE ANALYZED: 03/1%9/91 DILUTION FACTOR: ...§}?0....
DETECTION AMOUNT
COMPOUND NPDES LIMIT FOUND
# (MICROGRAMS / LITER)
C313 PHENOL 10A 20 U
€325 BIS(2-CHLDROETHYL)ETHER 11B 20 U
€330 2-CHLOROPHENOL 1A 20 U
€333 1, 3-DICHLOROBENZENE 21B 20 U
€340 1, 4-DICHLDROBENZENE 228 20 U
C350 1, 2-DICHLOROBENZENE 208 20 U
€360 BIS(2-CHLOROISOPROPYL)ETHER 12B 20 VU
€370 N-NITROSODIPROPYLAMINE 42B 20 U
€375 HEXACHLOROETHANE 368 20 U .
€410 NITROBENZENE 40B 20 VU
C415 I1SOPHORONE 388 20 U
C420 2-NITROPHENGL bA 20 U
€425 2,4-DIMETHYLPHENOL 3A 20 U
€435 BIS(2-CHLORCETHOXY)YMETHANE 10B 20 U
€440 2, 4-DICHLOROPHENOL 2A 20 VU
C445 1,2, 4-TRICHLOROBENZENE 468 20 v
€450 NAPHTHALENE 398 20 U
€460 HEXACHLORGBUTADIENE 348 20 U
€465 P-CHLORD-M-CRESOL 8A 20 V
€510 HEXACHLOROCYCLOPENTADIENE 358 20 U
€315 2, 4, 6~TRICHLOROPHENOL 11A 20 U
€525 2~CHLORONAPHTHALENE 146B 20 U
CS535 DIMETHYL PHTHALATE 25B a0 v
C340 ACENAPHTHYLENE 2B 20 U
€350 ACENAPHTHENE 1B 20 U
€555 2,4-DINITROPHENOL SA 100 U
€560 4-NITROPHENOL 7A 100 U
€570 2, A~-DINITROTOLUENE 278 a0 v
€543 2, 5-DINITROTOLUENE 28B 20 U
€580 DIETHYL PHTHALATE 24B 20 UV
€983 4-CHLOROPHENYL PHENYL ETHER 17B 20 UV
€590 FLUORENE 328 20 U
C610 4, 6-DINITRO-2-METHYLPHENOL 4A 100 U
C615 N-NITROSODIPHENYLAMINE 43B 20V
C425 4-BROMOPHENYL PHENYL ETHER 14B 20 U
€630 HEXACHLOROBENZENE 338 20 U
C635 PENTACHLOROPHENOL 9A 100 U
C540 PHENANTHRENE 448 20 v
C4645 ANTHRACENE 3B 20 VU
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SAMPLE NUMBER: SW-1i

KEYSTONE DC # —-——— B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET, CONTINUED
DATAFILE: 4U03104C03A
DETECTION AMOUNT
COMPQOUND NPDES LIMIT FOUND
# (MICROGRAMS / LITER)
C&30 DI-N-BUTYL PHTHALATE 26B 20 U
C635 FLUORANTHENE 318 20 U
€715 PYRENE 45B 20 U
€720 BUTYL BENZYL PHTHALATE 158 20 U
C725 3,3‘-DICHLOROBENZIDINE 238 40 U
C730 BENZO(A)YANTHRACENE 5B 20 U
C743 BIS(Q-ETHYLHEXYL)PHTHALATE 13B 20 U
C740 CHRYSENE 18B 20 U
C760 DI-N-OCTYL PHTHALATE 298 20 U
C7635 BENZO(B)FLUORANTHENE 7B 20 U
€770 BENZO(K)}FLUORANTHENE 9B 20 U
€773 BENZO(A}PYRENE 4B 20 U
€780 INDENQ(1, 2, 3~CD)PYRENE 378 20 U
€783 DIBENZO(A. H)ANTHRACENE 19B 20 U
€790 BENZO(GHI)PERYLENE 8B 20 U
C310 N-NITROSODIMETHYLAMINE 41B 20 U
C710 BENZIDINE 4B 200 U
C620 1,2-DIPHENYL-HYDRAZINE 30B 20 U

U = UNDETECTED AT THE LISTED DETECTION LIMIT

J = COMPOUND IS PRESENT,

BUT BELOW THE LISTED DETECTION LIMIT




r}i INST ID: 4020 SAMPLE NUMBER: MwW-8

f}r ORGANICS ANALYSIS DATA SHEET
'(f LABORATORY NAME: KEYSTONE ENV. CASE NO. : ===
LAB SAMPLE ID NO.: 910310604 INITIAL CALIBRATION DATE: 03/13/%1
ﬁj SAMPLE MATRIX: WATER CONTRACT NO.: —-
) DATA RELEASE AUTHORIZED BY: V)

DATE SAMPLE RECEIVED:03/15/91

CONCENTRATION: LOW DATAFILE: RUO310&V04
- DATE ANALYZED: 03/19/91 DILUTION FACTOR:  10.00
'
DETECTION AMOUNT
e COMPOUND LIMIT FOUND
:s, (MICROGRAMS / LITER)
— CO10 CHLOROMETHANE 100 U
Ny CO1S BROMOMETHANE 100 U
i, CO20 VINYL CHLORIDE 100 U
CO23 CHLOROETHANE 100 U
—- CO30 METHYLENE CHLORIDE 50 U
. C04S 1, 1-DICHLOROETHENE 50 U
A COS0 1, 1~DICHLOROETHANE so u
CO0S3 1, 2-DICHLOROETHENE (TOTAL) 50 U
7 CO060 CHLOROFORM 50 U
ig; C063 1, 2-DICHLOROETHANE SO ........ 39 J
! Ci11S 1,1, 1-TRICHLOROETHANE 50 U
~l C120 CARBON TETRACHLORIDE 50 U
R C130 BROMODICHLOROMETHANE S0 U
Yy C140 1, 2~-DICHLOROPROPANE S0 U
C143 C1S-1, 3-DICHLOROPROPENE S0 U
-~ €150 TRICHLOROETHENE 50 ........ 81
}l. Ci5S DIBROMOCHLOROMETHANE so u
) €140 1,1, 2-TRICHLOROETHANE 50 U
C143 BENZENE S0 ........ 290
=~ C172 TRANS-1, 3-DICHLOROPROPENE 50 U
b €173 2-CHLOROETHYLVINYLETHER 100 U
C180 BROMOFORM S0 U
— C220 TETRACHLOROETHENE 50 U
i c223 1,1,2, 2-TETRACHLOROETHANE 50 U
o C230 TOLUENE SO0 ........ 110
C23% CHLOROBENZENE so U
~ C240 ETHYLBENZENE S0 ........ 2200
o €263 TRICHLOROFLUOROMETHANE 100 U
e C275 ACRYLONITRILE 100 U
- C3460 ACROLEIN 1000 U
. U = UNDETECTED AT THE LISTED DETECTION LIMIT
J = COMPOUND IS PRESENT, BUT BELOW THE LISTED DETECTION LIMIT
-
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SAMPLE NUMBER: MW-8

KEYSTONE DC # —-———— 8B

(-[; SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET, CONTINUED
DATAFILE: 4U0310&6C04A

DETECTION AMOUNT
COMPOUND NPDES LIMIT FOUND
# (MICROGRAMS / LITER)
€650 DI-N-BUTYL PHTHALATE 2468 3000 U
€455 FLUQRANTHENE 318 3000 U
C715 PYRENE 458 3000 U
C720 BUTYL BENZYL PHTHALATE 15B 3000 U
C723 3,3‘-DICHLOROBENZIDINE 238 6000 U
C730 BENZO(AYANTHRACENE SB 3000 U
€743 BIS(2-ETHYLHEXYL)PHTHALATE 13B 3000 U
C740 CHRYSENE 188 3000 U
C760 DI-N-OCTYL PHTHALATE 298 3000 U
C7463 BENZO(B)FLUORANTHENE 78 3000 U
€770 BENZIO(K)FLUORANTHENE B 3000 U
€773 BENZO(A)PYRENE &B 3000 VU
€780 INDENO(1.2,3-CD)IPYRENE 378 3000 U
C785 DIBENZO(A, H)ANTHRACENE i9B 3000 U
C790 BENZD(GHI)PERYLENE a8 3000 U
C310 N-NITROSODIMETHYLAMINE 418 3000 U
C710 BENZIDINE 4B 30000 U
C620 1,2-DIPHENYL-HYDRAZINE 30B 3000 U

U = UNDETECTED AT THE LISTED DETECTION LIMIT
J = COMPOUND IS PRESENT,

BUT BELOW THE LISTED DETECTION LIMIT
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SAMPLE ID

KEYSTONE

LAB

HOUSTON

Reported on 25-MAR-1991 at 15:40.

H91-03.106~-001

SAMPLE NAME: LAB BLANK

SAMPLING POINT: QA QC

DATE COLLECTED:
DATE RECEIVED :

14-MAR-1991
15-MAR-1991

MATRIX : WATER
Component name Result Units
METALS
Silver <5.0 ug/L
Argenic <36.0 ug/L
Beryllium <1.0 ug/L
Cadmium <5.0 ug/L
Chromium <5.0 ug/L
Copper 4.8 ug/L
Mercury <0.2 ug/L
Nickel <20.0 ug/L
Lead <49.0 ug/L
Antimony <24.0 ug/L
Selenium <49.0 ug/L
Thallium <110 ug/L
Zinc <3.0 ug/L
CONVENTIONAL CHEMISTRIES
BOD (5 day) 0.92 mg/L
Chemical Oxygen Demand <20.0 mg/L
0Oil and Grease <1.0 mg/L
pH 6.12 pPH units
Total Dissolved Solids <10 mg/L
Total Suspended Solids <10 mg/L




KEYSTONE DC # ———-— 8

INST 1ID: 4020 SAMPLE NUMBER: VBLK

ORGANICS ANALYSIS DATA SHEET

LABORATORY NAME: KEYSTONE ENV. CASE NO.: ===

LAB SAMPLE ID NO.: 9i-—— INITIAL CALIBRATION DATE: 03/13/91

SAMPLE MATRIX: WATER CONTRACT NO.: -~

DATA RELEASE AUTHORIZED BY: DATE SAMPLE RECEIVED: —--

CONCENTRATION: LOW DATAFILE: RBO319VOtl

DATE ANALYZED: 03/19/%1 DILUTION FACTOR: 1.00

DETECTION AMOUNT

COMPOUND LIMIT FOUND

(MICROGRAMS / LITER)

€010 CHLOROMETHANE i0
C01S BROMOMETHANE 10
CO020 VINYL CHLORIDE 10
C025 CHLOROETHANE 10

CO30 METHYLENE CHLORIDE

€043 1, 1~DICHLORODETHENE

CO30 1, 1-DICHLOROETHANE

CO33 1,2-DICHLORCETHENE (TOTAL)
C0460 CHLOROFORM '
C0463 1, 2-DICHLOROETHANE

Ci15 1.1, 1-TRICHLOROETHANE
C120 CARBON TETRACHLORIDE

C130 BROMODICHLOROMETHANE

C140 1, 2-DICHLOROPROPANE

C143 CIS-1, 3-DICHLOROPROPENE
C150 TRICHLOROETHENE

€133 DIBROMOCHLOROMETHANE

Ci160 1,1,2-TRICHLOROETHANE
C163 BENZENE

C172 TRANS-1.,3-DICHLOROPROPENE
C173 2-CHLOROETHYLVINYLETHER 1
C180 BROMOFORM

G220 TETRACHLOROETHENE

c225 1,1.,2,2-TETRACHLOROETHANE
C230 TOLUENE

C233 CHLOROBENZENE

C240 ETHYLBENZENE

C263 TRICHLOROFLUOROMETHANE
C275 ACRYLONITRILE '
C360 ACROLEIN

QuuuuuouLuLLLLAULGaULUULULa®R
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UNDETECTED AT THE LISTED DETECTION LIMIT
COMPOUND IS PRESENT., BUT BELOW THE LISTED DETECTION LIMIT
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INST ID:

KEYSTONE DC

4330 SAMPLE NUMBER: SBLK

# ——— 8

ORGANICS ANALYSIS DATA SHEET

LABORATORY NAME: KEYSTONE
LAB SAMPLE 1D NO.: 91--
SAMPLE MATRIX: WATER

CASE NO. :

- ——

GC REPORT NO. :

CONTRACT NO. :

03/18/91

DATA RELEASE AUTHORIZED BY:.. DATE SAMPLE RECEIVED: ............
MIVOLATILES
CONCENTRATION: LOW 03/14/7/ DATAFILE: 4B0316C0O1A
DATE EXTRACTED: .....°L"2(0{ N
DATE ANALYZED: 03/19/91 DILUTION FACTOR: ...... llp...
DETECTION AMOUNT
COMPOUND NPDES LIMIT FOUND
# ({MICROGRAMS / LITER)
C315 PHENOL 10A 1o v
€325 BIS(2~-CHLOROETHYL)ETHER 11B 10 U
€330 2-CHLOROPHENOL 1A i0 U
C33% 1, 3~-DICHLOROBENZENE 218 10 U
C340 1, 4-DICHLOROBENZENE 228 10U
€350 1, 2-DICHLOROBENZENE 20B 10 v
C3460 BIS(2-CHLOROISOPROPYL)ETHER 12B 10 U
C370 N-NITROSODIPROPYLAMINE 428 10V
C375 HEXACHLOROETHANE 36B 10 U~
C410 NITROBENZENE 40B iov
C415 I1ISOPHORONE 38B 10 U
€420 2-NITROPHENOL 6A 10 V
€425 2, 4A-DIMETHYLPHENOL 3A 10 U
€435 BIS(2-CHLOROETHOXY)METHANE 10B 10V
€440 2, 4~-DICHLOROPHENOL 2A 1oV
€445 1,2, 4-TRICHLOROBENZENE 46B 10 U.
C450 NAPHTHALENE 398 io v
€460 HEXACHLOROBUTADIENE 34B iov
€465 P-CHLORO-M~CRESOL 8A 10 UV
C510 HEXACHLOROCYCLOPENTADIENE 358 10 U
€513 2,4, 6~TRICHLOROPHENOL 11A 10V
€525 2-CHLORONAPHTHALENE 148 10 U
C535 DIMETHYL PHTHALATE 258 10 V
€540 ACENAPHTHYLENE 28 10 vV
€550 ACENAPHTHENE 1B iov
€555 2, 4-DINITROPHENOL S5A S0 U
€560 4-NITROPHENOL 7A S50 v
€570 2, 4-DINITROTOLUENE 278 10 v
C543 2, 6-DINITROTOLUENE 288 10 v
C580 DIETHYL PHTHALATE 248 10 v
€585 4-CHLOROPHENYL PHENYL ETHER 17B i0 vV
€590 FLUORENE 328 10V
C410 4, 6~-DINITRO-2-METHYLPHENOL 4A S0 U
C615 N-NITROSODIPHENYLAMINE 438 10 v
€625 4-BROMOPHENYL PHENYL ETHER 14B 10 UV
C630 HEXACHLOROBENZENE 338 10 U
C4635 PENTACHLOROPHENQL 7A S0 v
C640 PHENANTHRENE 44B 10 v
C645 ANTHRACENE 3B 10 v




KEYSTONE DC # -—- B

SAMPLE NUMBER: SBLK

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET., CONTINUED
DATAFILE: 4BO3146C0O1A :
DETECTION AMOUNT
COMPOUND NPDES LIMIT FOUND
% {MICROGRAMS / LITER)
C6350 DI-N-BUTYL PHTHALATE 248 10V
€653 FLUORANTHENE 318 10U
C715 PYRENE 45B 10 V
C720 BUTYL BENZYL PHTHALATE 15SB iovu
C725 3, 3’-DICHLOROBENZIDINE 23B 20 VU
C730 BENZIOQ{(A)ANTHRACENE SB i0 U
C745 BIS(2-ETHYLHEXYL)PHTHALATE 13B 10V
C740 CHRYSENE 188 10 VU
€760 DI-N-OCTYL PHTHALATE 29B io0vu
C765 BENZO(B)YFLUORANTHENE 7B 10V
C770 BENZO(K)FLUORANTHENE 9B 10U
C773 BENZO(A)PYRENE 6B 10 U
€780 INDENO(1, 2, 3-CD)PYRENE 37B 10 U
€783 DIBENZO(A, H)ANTHRACENE 19B i0 U
€790 BENZO(GHI)PERYLENE 8B iov
€310 N-~-NITROSODIMETHYLAMINE 418 10 U
€710 BENZIDINE 4B 100 V
C620 1, 2-DIPHENYL-HYDRAZINE 30B io v

U = UNDETECTED AT THE LISTED DETECTION LIMIT
J = COMPOUND IS PRESENT, BUT BELOW THE LISTED DETECTION LIMIT
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RELINQUISHED BY: {Signature} RECEIVED BY: (Signature) DATE/TIME
LY W B sy Qchend By ¥isle| H15ph.
RE LI‘IQUISHED BY: (Signature) RECEIVED BY: {Signature) DATE/TIME
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{Signature) l
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Job Number:

Harding Lawson Assoclates
9800 Richmond Avenue, Suite 150
Houston, Texas 77042

71/789-8050
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CHAIN OF CUSTODY FORM

Samplers: MALL K \WJESTCOTT

— ) Ty )
et

Lab: __.éﬁ.@‘-z-

ANALYSIS REQUESTED

*
Name/Locatlon:__Bak/ezﬁ/ - i ‘o - HIE
. ‘ 21
Project Manager: SHzue® Del” Homme Recorder: W 5| R
i~ ) {Signafure Required) 2| g 3
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73 Rhee ER sl s1S
RELINQUISHED BY : (Signature) RECEIVED BY: {Signature) DATE/TIME
RELINQUISHED BY: (Signature} RECEIVED BY: {Signature) DATE/TIME
RELINQUISHED BY: {Signature) RECEIVED BY: (Signature) DATE/TIME
DISPATCHED BY: {Signaturs) DATE/TIME RECEIVED FOR LABBY: DATE/TIME
{Signature) J
METHOD OF SHIPMENT

Laboratory Copy Project Otfice Copy Field or Oftice Copy
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Harding Lawson Associates

APPENDIX B

SLOPE STABILITY ANALYSES




Case Description Factor of
Safety
1 Short term with unstabilized waste in 1.38
place, water at the dike crest, without (inboard)

truck load. One layer of geogrid
installed




ORANGE SUPEFUNDS$WASTE CONT.SLEFT SIDE DIKES$03/11/9181

0.

0.0

1.
2.
3.
4.
S.
6.
7.
8.
9.
10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

0.
50.
124.
147.
162.
182.

221.5

229.
258.
135.
182.
50.

286.
168.

221.5

266.
271.
286.
286.

151.30
157.20
157.30

121.
131.
163.

151.2

147.
177.

10.

16.

18.

86.5
86.5
98._ -
98.
o2
78. -

84.%..7

86.5 .
8.,
56.5
56.5
9.5
100.5
99.5

98.
98.

99.
99.

- 98.

90.
92.
98.
88.
90.

0.7
0.6
0.6
0.0
0.0
0.9

CASE 1

Wl? N. Khouv
date I /4l



0. 1.
90.0 131.5 176. 3.52

20.
56.5
76.5
20.
SEARCH

0. .05

175. 110. 20. 20.

1.

1.5

Cooc |




TENSLO1 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY BY THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.
DATE 08-05-1991
TIME 15:15
ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKE$03/11/91%1
**% UNITS - FEET AND KIPS

NO SEISMIC FORCES

SOIL INFORMATION:
NO. GAMMA  CBAR }AN(PH!BAR) RU N

1 .120  1.000 .000 PHREATIC .70
2 .085  .300 .000 PHREATIC .60
3 073 .300 )/ .000 PHREATIC .60
uuuuu 4 .110 .500/ .000 PHREATIC .00
5 .000 1.000 ./ .000 PHREATIC .00
6 125 .000 .675  PHREATIC .90 /

LINE ARRAY: /

NO. X-LEFT  Y-LEFT ,X-RIGHT Y-RIGHT SLOPE SOIL TOPLINE

1 50.00 - as.so\[ 126.00 -  86.50 .0000 2 *
B 2 12600/ 86.50/ 131.00/ 90.00 .5000 & *

3 131.00/ 90.00/ 147.00- 98.00°  .5000 1 *

& 147.00 -/ 98.00. 162.00,/ 98.00~/  .0000 1 *

5  162.00 ., 98.00° 177.00-  90.00/ -.5333 1 *

6 177.00 _90.00.  182.00 88.00— -.4000 6 *

7 182.00 ~ 88.00 . 258.00. 88.00-  .0000 3 *

8 258.00  88.00 - 271.00-  98.00: 7692 1 *

9 271.00_  98.00- 286.00  98.00 0000 1 *

10 182.00 _.- 88.00'_. 221.50 _ 78.00.- -.2532 2

11 221.50 _~ 78.00  229.00 — 84.50- .8667 2

12 229.00 84.50 ~ 258.00 .-88.00°  .1207 2

13 131.00 90.00  177.00 90.00 .0000 6

%  124.00 _- 86.50 . 135.00  86.50. .0000 2

15 135.00 . 86.50. 147.00 _88:00 L1250 2

16 147.00 88.00  182.00 88.00 .0000 2

17 258.00 88.00  286.00 88.00 0000 2

18 $0.00  56.50  286.00 56.50 _  .0000 &

PHREATIC SURFACE COORDINATES: ‘/
NO. X-COORD . ¥Y-COORD.

1 50.00 98.00 - T
2 148.00 98.00 °

3 160.00 $6.00

4 286.00 56.00 - -

UNIT WEIGHT OF FLUID=  .0624 KIP/FT3

NO STOME COLUMNS.




TENSAR GEOGRID PLACEMENT:
LAYER ELEVATION X-LEFT X-RIGHT XCOVERAGE
1 90.00 131.50 176.00  100. Cone |

TENSAR GEOGRID STRENGTH DATA:
LAYER ULT STREN WRKG STREN FS-PULL OUT
KIPS/FT KIPS/FT
1 3.52 3.52 1.5

DERATING CONSTANT FOR NEAR-TANGENT GEOGRIDS= .05
APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.

THE MINIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 56.50
THE MAXIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 76.50
THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS

AUTOMATIC SEARCH FOR CRITICAL CIRCLE:

INITIAL X = 175.00, INITIAL Y = 110.00.
DELX = 20.00, DELY = 20.00.

FS Fs Fs DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

53.50 1.468 1.468 1.468 1322.4 .000 29
52.50 1.450 1.450 1.450 1279.1 .000 29
51.50 1.432 1.432 1.432 1237.7 .000 30
50.50 1.415 1.415 1.415 1194.5 .000 28
49.50 1.399 1.399 1.399 1151.9 .000 28 RS
48.50 1.384 1.384 1.384 1108.5 .000 28
47.50 1.392 1.392 1.388 1065.3 .004 28
49.25 1.395 1.395 1.395 1141.0 .000 28
49.00 1.391 1.391 1.391 1130.1 .000 28
48.75 1.388 1.388 1.388 1119.3 .000 28
48.25 1.382 1.382 1.382 1097.8 .000 28
48.00 1.384 1.384 1.384 1086.9 .000 28
47.75 1.387 1.387 1.386 1076.1 .001 28
46.50 1.4 1.414 1.398 1020.8°  .016 27
45.50 1.442 1.442 1.412 975.0 .029 26
44.50 1.470  1.470 1.427 932.0 044 26
43.50 1.502 1.502 1.442 889.4 .060 2%
42.50 1.540 1.540 1.462 845.6 .078 24
41.50 1.584 1.584 1.485 801.6 .099 3
40.50 1.630 1.630 1.509 759.3 .122 3
39.50 1.679 1.679 1.5 718.9 147 22
38.50 1.739 1.739 1.563 676.8 176 22
37.50 1.799 1.799 1.598 634.7 .201 21
36.50 1.844 1.844 1.635 594.8 .210 21
35.50 1.895 1.895 1.676 . 555.4 .220 21
34.50 1.955 1.955 1.72% 515.7 .232 21
33.50 2.085 2.085 1.838 4744 .248 20

THE LOWEST FACTOR OF SAFETY WAS 1.382 AT R =  48.25.

X= 195.00 , Y = 110.00 : ‘ SRR ;

FS ' FS FS ORIVING DELTA FS




RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO  # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

53.50 1.990 1.990 1.855 1254.5 134 28
52.50 2.029 2.029 1.890 1195.6 139 28
D(FS)/DR IS NEGATIVE AT RMAX.
51.50 2.081 2.081 1.937 1134.1 144 28
50.50 2.161 2.161 2.010 1072.9 151 28
49.50 2.212 2.212 2.055 1013.1 157 27
48.50 2.257 2.257 2.093 953.7 .164 26
47.50 2.313 2.313 2.141 894.9 TR 25
46.50 2.382 2.382 2.201 835.0 .181 25
45.50 2.439 2.439 2.248 778.5 .191 24
44.50 2.506 2.506 2.304 724.0 .202 22
43.50 2.591 2.591 2.376 669.4 215 22
42.50, 2.703 2.703 2.473 613.6 .230 21
41.50 2.847 2.847 2.599 557.9 248 22
40.50 3.005 3.00S 2.735 504.0 .269 22
39.50 3.153 3.153 2.861 454.8 .293 19
38.50 3.377 3.377 3.054 403.4 323 19
37.50 3.711 3711 3.345 349.2 .365 17
36.50 4.082 4.082 3.668 301.1 415 18
35.50 4.557 4.557 4.077 254.5 479 18
34.50 5.081 5.081 4.515 210.9 - 565 - - . 17
33.50 5.804 5.804 5.116 169.1-  .689 1%

THE LOWEST FACTOR OF SAFETY WAS 1.990 AT R = 53.50.

X= 155.00 , Y = 110.00 :

© FS FS FS DRIVING - DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO - # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

53.50  2.612 2.612 2.612 762.1  .000 28

52.50  2.616 2.616 2.616 708.0  .000 28
D(FS)/DR IS NEGATIVE AT RMAX. '

51.50  2.621 2.621 2.621 674.6

50.50  2.625 2.625 2.625 642.0

49.50  2.623 2.623 2.623 611.4

48.50  2.640 2.640 2.640 577.5

50.25  2.626 2.626 2.626 634.0

50.00  2.627 - 2.627 2.627 626.0

49.75  2.628  2.628 2.628 618.1

9.5  2.626 2.626 2.626 603.3

49.00  2.628 2.628 2.628 595.2

48.75 2.638 2.638 2.638 585.3

47.50  2.646 2.646 2.646 547.2

46.50  2.651 2.651 2.651 517.7

45.50 2.657 2.657 2.657 489.0

44.50 2.655 2.655 2.655 462.1

43.50  2.670 2.670 2.670 433.1

45.25  2.647 2.647 2.647.  483.7

45.00  2.650 2.650 2.650 476.4

4.75  2.653 . 2.653 2.653 . 469.2

44.25 ..2.658 2.658° .  2.658 .1 455.0 ..

4.00 " 2.668 . 2.668-5.  2.668 1  446.4

375 2.669 . 2.669.  2.669 - 439.8

42.50  2.673 +  2.673. " 2.673- . 4OT.3 [

41,50  2.673 ¢ 2.673.... 2.673 .. 3823 " ,

40.50  2.678 ..  2.678! - 2.678  357.6 - .

39.50  2.682 2.682 -v.  2.682  333.6




38.50
37.50
36.50
35.50
34.50
33.50

2.695
2.713
2.738
2.796
2.889
2.971

2.695
2.713
2.738
2.796
2.889
2.97

THE LOWEST FACTOR OF SAFETY WAS

X= 175.00 , Y =

FS

130.00 :

Fs

2.695 309.2
2.713 285.5
2.738 262.2
2.796 237.2
2.889 211.4
2.97 189.0
2.612 AT R = 53.50.

3 DRIVING

MOMENT :

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT
WORK STRESS ULT STRESS

- THE LOWEST FACTOR OF SAFETY WAS

X= 175.00 , Y =

Fs

90.00 =

FS

RADIUS GEOGRIDS AT GEOGRIDS AT

WORK STRESS

FAILURE SURFACE ABOVE
FAILURE SURFACE ABOVE
FAILURE SURFACE ABOVE
FATLURE SURFACE ABOVE
FAILURE SURFACE ABOVE
— FAILURE SURFACE ABOVE
FAILURE SURFACE ABOVE

FAILURE SURFACE ABOVE
FAILURE SURFACE ABOVE

[ T

l
} FAILURE SURFACE ABOVE
F

ULT STRESS
CIRCLE CENTER
CIRCLE CENTER
CIRCLE CENTER
CIRCLE CENTER
CIRCLE CENTER
CIRCLE CENTER
CIRCLE CENTER
CIRCLE CENTER
CIRCLE CENTER
CIRCLE CENTER

.000
.000
.000
.000
.0o0
.000

DELTA FS
DUE TO

GEOGRIDS KIP-FT/FT GEOGRIDS

1.707 1803.2
1.687 1756.7
1.666 1710.8
1.645 1665.9
1.625 1618.8
1.607 1570.3
1.587 1523.3
1.570 1473.4
1.549 1427.8
1.532 1379.7
1.517 1329.8
1.503 1279.2
1.492 1227.0
1.481 175.5
1.471 1126.4
1.498 1072.1
1.479 1162.7
1.476 1149.9
1.474 1137.1
1.476 111.3
1.481 1099.5
1.490 1085.8
1.533 1017.9
1.573 964.0
1.617 910.8
1.664 859.6
1.722 806.0

1471 ATR = 59.50.

S DRIVING

WITHOUT  MOMENT:

DELTA FS
DUE TO

GEOGRIDS KIP-FT/FT GEOGRIDS

FOR R = .

FOR R =
FORR =
FOR R =
FOR R
FOR R
FOR R
FOR R
FOR R
FOR R

22
22
21
21
19
19

# SLICES

IINNNNRNNONORUNURONNRYBYYIBEY

# SLICES




FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 23.50.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 22.50. (:224965 (:)
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 21.50.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 20.50.

FATLURE SURFACE ABOVE CIRCLE CENTER FOR R = 19.50.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 18.50.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 17.50.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 16.50.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 15.50.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 14.50.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 13.50.

THE LOWEST FACTOR OF SAFETY WASW*#w¥uadk AT R = 59.50.

X = 180.00 , Y= 110.00 :
FsS FS FS DRIVING DELTA FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT = DUE TO # SLICES
WORK STRESS ULY STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

............................................................

53.50 1.39 1.396° 1.396 1394.4 .000 30
52.50 1.391 1.391 1.391 1347.4 .000 31
51.50 1.408 1.408 . 1.399 1297.8 - . .009 . 30
53.25  1.393 1.393 1.393 1382.3°  .000 . 30
53.00 1.390 1.390 1.390 1369.9 .000 30
52.75 1.389 1.389 1.389 1360.1 .000 31
52.25 1.395 1.395 1.393 1335.1 .002 31
52.00 1.400 1.400 1.396 1321.6 004 30
51.75 1.404 1.404 1.397 1309.7 .007 30
50.50 1.429 1.429 1.409 1247.8 .020 29
49.50 1.453 1.453 1.421 1198.8 .032 29
48.50 1.479 1.479 1.434 1150.3 044 28
47.50 1.511 1.511 1.452 1099.5 .059 27
46.50 1.546 1.546 1.471 1049.8 .074 26
45.50 1.584 1.584 1.492 1000.9 092 26
44.50 1.625 1.625 1.514 952.4 RIE 26
43.50 1.668 1.668 1.536 905.8 .133 25
42.50 1.723 1.723 1.566 856.6 157 2
41.50 1.766 1.766 1.596 809.7 .170 26
40.50 1.806 1.806 1.629 763.5 A7 26
39.50 1.851 1.851 1.666 717.6 .185 26
38.50 1.906 1.906 1.712 670.4 19
37.50 2.009 " 2.009 1.803 623.7 .205
36.50 2.084 2.08 ~ 1.867 578.8 217
35.50 2.155 2.155 1.926 535.8 229
34.50 2.234 2.234 1.989 491.3 244 20
33.50 2.329 2.329 2.066 446.7 .263 20

THE LOWEST FACTOR OF SAFETY WAS  1.389 ATR =  52.75.

et

X= 170.00 , Y = 110.00 :
FS FS FS ) DRIVING DELYTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT  MOMENT:  DUE TO  # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS :

............................................

T

53.50 1.618 1.618 1.618 1198.4
52.50 1.593 1.593 1.593 - 1162.9
51.50 1.567 1.567 1.567 1128.2
50.50 1.543 1.543 1.543 1092.2

49.50 1517 .. 1.517 1.517 1057.3




48.50
47.50
46.50
45.50
44.50
43.50
42.50
44.25
44.00
43.75
43.25
43.00
~~~~~~ 42.75
41.50
40.50
39.50
38.50
37.50
36.50
- 35.50
34.50
33.50

1.496
1.475
1.454
1.436
1.419
1.410
1.433
1.415
1.410
1.408
1.415
1.421
1.427
1.465
1.502
1.541
1.589
1.642
1.705
1.769
1.849
1.934

1.496
1.475
1.454
1.436
1.419
1.410
1.433
1.415
1.410
1.408
1.415
1.421
1.427
1.465
1.502
1.541
1.589
1.642
1.705
1.769
1.849
1.934

THE LOWEST FACTOR OF SAFETY WAS

- X= 175.00 , ¥ =

Fs

115.00 :

FS

1.496 1020.1 .000
1.475 983.1 -000
1.454 946.1 .000
1.436 907.8 .000
1.419 869.6 .000
1.410 832.1 .000
1.421 794.3 .012
1.415 860.2 .000
1.410 850.9 -000
1.408 841.5 .000
1.413 822.6 .002
1.415 813.2 .005
1.418 803.8 .009
1.437 755.7 .028
1.456 716.7 .046
1.475 679.8 .066
1.500 641.7 .089
1.528 - - 604.1 114
1.561 566.2 -144
1.592 $31.2 A77
1.634 495.0 .216
1.679 459.6 .254
1.40B AT R = 43.75.
23 DRIVING DELTA FS
DUE TO

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :

WORK STRESS ULT STRESS

THE LOWEST FACTOR OF SAFETY WAS

[T

GEOGRIDS KIP-FT/FT GEOGRIDS

1.387 AT R =

1367.2
1321.6
1279.1
1235.1
1191.4
1145.8
1100.0
1055.2
1133.2
1122.1
1111.1
1088.8
1077.6
1066.4
1009.4
965.0
917.7
872.2
827.1
782.3
737.7
692.9
649.8
607.4
565.1

50.50.

.000

.000
.000
.002
-005
.023
.038

.076
.099
.124
.13
-186
.219
.229
242

26
26
26
25
25
25
25
25
25
25
25
25
25
25

NRRU

20
20
20

# SLICES




X= 175.00 , ¥ = 105.00 :

FS 23 FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO  # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

48.50 1.430 1.430 1.430 1178.6 .000 29
47.50 1.413 1.413 1.413 1137.7 .000 29
46.50 1.398 1.398 1.398 1095.2 .000
45.50 1.410 1.410 1.405 1052.2 .005 28
47.25 1.409 1.409 1.409 1126.9 .000
47.00 1.406 1.406 1.406 1116.3 .000 29
T 46.75 1.402 1.402 1.402 1105.7 .000 29
46.25 1.401 1.401 1.401 1083.2 .000 28
46.00 1.402 1.402 1.402 1072.8 .000 28
- 45.75 1.406 1.406 1.404 1062.5 .003 28
44.50 1.426 1.426 1.410 1011.1 016 28
43.50 1.647 1.447 1.419 969.1 .027 28
42.50 1.4 1.471 1.43 927.1 .040 28
""""" 41.50 1.500 1.500 1.446 884.0 .054 26
40.50 1.529 1.529 1.460 843.3 .070 25
39.50 1.565 1.565 1.478 801.6 .087 25
_ 38.50 1.604 1.604 1.497 760.4 106 25
37.50 "1.649. 1.649 1.521. 718.6°  .128 . 24
36.50  1.691 1.6M 1.540 680.4 - .151 ril
35.50 1.745 1.745 1.567 640.6 .178 23
34.50 1.782 1.782 1.596 601.6 .187 23
33.50 1.821 1.821 1.627 563.6 =195 23
32.50 1.868 1.868 1.664 525.2 .204 22
31.50 1.924 1.924 1.710 487.3 214 22
30.50 2.038 2.038 1.810 449.2 .228 22
29.50 2.110 2.110 1.868 ~ 413.6 .242 22
28.50 2.155 2.155 1.898 379.0 257 20
THE LOWEST FACTOR OF SAFETY WAS 1.398 AT R = 46.50.

SUMMARY OF RESULTS FOR CRITICAL CIRCLE:
X = 175.00.
- Y = 110.00.
RADIUS OF CRITICAL CIRCLE = 48.25.

MINIMUM FS = 1.382 (TENSAR GEOGRIDS AT WORKING STRESS).

FS (TENSAR GEOGRIDS AT ULTIMATE STRESS) = 1.382. /

FS (UNREINFORCED) = 1.382.

TOTAL DRIVING MOMENT = 1097.78 KIP-FT/FT

CRITICAL CIRCLE EXTENDS TO ELEVATION 61.75.

ELEVATION OF TENSAR GEOGRIDS INTERSECTED BY CRITICAL CIRCLE :
CRITICAL CIRCLE DOES NOT INTERSECT TENSAR GEOGRIDS.

CALCULATIONS HAVE BEEN COMPLETED.

Cm@
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ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKE$03/11/91$1 @SE M

0.0 0.
1. s0. 86.5

2. 124. 86.5

3. 1%7. 98.

. 162. 98. .

5. 182, 92. _ UM(,Z 5% dalo.
6. 215 g, .
7. 229. a5 - leea&maumess % Aencell
8. 258, a8,

9. 135, 86.5

10. 182. 88, » 7@
", so. s6.5 Cliecteod I’Z Ko,
12. 286. $6.5 .

13. 168. 99.5 bate - g/q/‘}/
1%. 215 49p.5

15. 266, 99.5

16. an. 98.

17. 286. 98.

18. 286, 88.

19. 151.30 g9,

20. 157,20 g,

21. 15730  og.

2. 121. 92.

23. 131. 90.

2. 163. 92.

2s. 151.2 og,
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999.
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20. 21. 5.

21. . 1.

4. 27. 1.

27. 10. 6.
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26. 10. 2.
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999.
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TENSLO1 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY BY THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUOED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

DATE 08-05-1991

TIME 15:18

ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKE$03/11/9181

**% UNITS - FEET AND KIPS

NO SEISMIC FORCES

SOIL INFORMATION:
NO. GAMMA CBAR  TAN(PHIBAR) RU w

1 JL120  1.000 .000  PHREATIC .70 °

2 ,.085  .300 .000 PHREATIC .60
3,073 .300 .000 PHREATIC .60

4 '/.110 .500 .000 PHREATIC .00

5 7..712  1.000 .000  PHREATIC .00

6 / .125  .000 .675  PHREATIC .90

7/

LINE ARRAY:

NO. X-LEFT Y-LEFT X-RIGHT Y-RIGHT SLOPE SOIL TOPLINE

1 50.00 86.50  124.00 86.50 0000
2 12.00 86.50  131.00 90.00 .5000
3 131.00 90.00  147.00 98.00 .5000
4 147.00 98.00  151.20 98.00 .0000
5  151.20 98.00  151.30 99.00 9.9994
6  151.30 99.00  157.20 99.00 .0000
7 157.20 99.00  157.30 98.00  -9.99%
8  157.30 98.00  162.00 98.00 .0000
9  162.00 98.00  177.00 90.00 -.5333
10  177.00 90.00  182.00 88.00 - .4000
11 182.00 88.00  258.00 88.00 .0000
12 258.00 88.00  271.00 98.00 7692
13 271.00 98.00  285.00 98.00 .0000
1% 182.00 88.00  221.50 78.00 -.2532
15  221.50 78.00  229.00 84.50 8667
16 229.00 84.50 258.00 88.00 . 1207
17 151.20 98.00 157.30 98.00 .0000
18 131.00 90.00 177.00 90.00 .0000
19  124.00 86.50  135.00 86.50 .0000
20 135.00 86.50 147.00 88.00 -.1250
21 147.00 88.00  182.00 88.00 .0000
22  258.00 88.00 286.00 88.00 . .0000
3 50.00 56.50  286.00 56.50 .0000

PHREATIC SURFACE COORDINATES:. /
NO.  X-COORD.  Y-COORD.

1 50.00 98.00

2 148.00 98.00

3 160.00 56.00

4 286.00 56.00

ENNNNON 2 NNVNN= 2 WO a NN aa N

*

* % % ¥ % % % % % 2 X %




UNIT WEIGHT Of FLUID=  .0624 KIP/FT3

NO STONE COLUMNS.

- TENSAR GEOGRID PLACEMENT:
LAYER ELEVATION X-LEFT X-RIGHT XCOVERAGE
1 90.00 131.50 176.00 100.

TENSAR GEOGRID STRENGTH DATA:
LAYER ULT STREN WRKG STREN FS-PULL OUT
—_ KIPS/FT KIPS/FT
1 3.52 3.52 1.5

DERATING CONSTANT FOR NEAR-TANGENT GEOGRIDS= .05

APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
THE MININUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 56.50
— THE MAXIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 76.50

THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS

AUTOMATIC SEARCH FOR CRITICAL CIRCLE:
INITIAL X = 175.00, INITIAL Y = 110.00.
DELX = 20.00, DELY = 20.00.

X= 175.00 , Y = 110.00 =

- FS Fs FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

............................................................

53.50 1.375 1.375 1.375 1411.0 .000 29

52.50 1.356 1.356 1.356 1367.8 .000 29

51.50 1.336 1.336 1.336 1326.4 .000 30

—_ 50.50 1.317 1.317 1.317 1283.1 .000 28
49.50 1.298 1.298 1.298 1240.6 .000 28

48.50 1.281 1.281 1.281 1197.2 .000 28

_ 47.50 1.285 1.285 1.281 11539 .004 28
49.25 1.29 1.294 1.29 1229.6  .000 28

49.00 1.290 1.290 1.290 1218.7 .000 28

48.75 1.286 1.286 1.286 1207.9 .000 28

— 48.25 1.278 1.278 1.278 1186.4 .000 28
48.00 1.279 1.279 1.279 1175.6 .000 28

47.75 1.281 1.281 1.280 1164.7 .001 28

46.50 1.300 1.300 1.286 1109.4 .015 27

- 45.50 1.321 1.321 1.294 1063.7 027 26
44.50 1.342 1.342 1.302 1020.6 040 26

43.50 1.365 1.345 1.310 078.0 .05S 24

— 42.50 1.393 1.393 1.322 934.3 071 24
41.50 1.425 1.425 1.336 890.2 .089 23

40.50 1.459 1.459 1.350 .. 848.0 .109 23

39.50 1.493 1.493 1.362 807.5 131 22

- 38.50 1.536 1.536 1.380 765.4 .156 22
37.50 1.577 1.577 1.401 723.4 176 21

36.50 1.604 1.604 1.421 683.5 .183 21

—_ 35.50 1.633 1.633 1.443 644.0 .190 21
34.50 1.667 1.667 1.469 604.3 .198 21

33.50 1.753 1.753 1.544 563.0 .209 20

P

THE LOWEST FACTOR OF SAFETY UWAS 12718 AT R = 48.25.

Cane A



FS

FS

FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT

WORK STRESS ULT STRESS

53.50 1.746 1.746
52.50 1.770 1.770
D(FS)/DR IS NEGATIVE AT RMAX.
51.50 1.803 1.803
50.50 1.857 1.857
49.50 1.885 1.885
48.50 1.920 1.920
47.50 1.962 1.962
46.50 1.998 1.998
45.50 2.022 2.022
44.50 2.159 2.159
43.50 2.285 2.285
42.50 2.422 2.422
41.50 2.644 2.644
40.50 2.9177 2.917
== 2 FAILURE SURFACES FOR R=
39.50 21.915 21.915
39.50 3.153 3.153
38.50 337 3.377
37.50 3.711 3.
36.50 4.082 4.082
35.50 4.557 4.557
34.50 5.081 5.081
33.50 5.804 5.804

THE LOWEST FACTOR OF SAFETY WAS

X = 155.00 , Y =

FS

110.00 :

FS

1.628 1428.6 .18 28
1.649 1369.7 21 28
1.678 1308.2 .125 28
1.727 1247.0 .130 28
1.751 1187.2 134 27
1.781 1127.8 -139 26
1.817 1069.0 145 25
1.847 1009.1 151 25
1.864 952.6 157 24
1.991 874.6 .168 23
2.102 788.6 .183 3
2.221 702.3 .201 22
2.419 616.6 .224 23
2.662 533.6 .254 a3
39.50 CIOENTIFIED LEFT TO RIGHT)
21.915 1.3 .000 6
2.861 454.8 .293 19
3.054 403.4 323 19
3.345 349.2 365 17
3.668 301.1 415 18
4.077 254.5 479 18
4.515 210.9 -565 17
5.116 169.1 .689 %
1.746 ATR = 53.50.
FS DRIVING DELTA FS
MOMENT : DUE TO  # SLICES

RADIUS GEQOGRIDS AT GEOGRIDS AT WITHOUT

D(FS)/OR
51.50
50.50
49.50
48.50
50.25
50.00
49.75
49.25
49.00
48.75
47.50
46.50
45.50
44.50
43.50
45.25
45.00
44.75

WORK STRESS ULT STRESS

2.601 2.601
2.604 2.604
IS NEGATIVE AT RMAX.
2.608 2.608
2.612 2.612
2.610 2.610
2.625 2.625
2.613 2.613
2.614 2.614
2.615 2.615
2.612 2.612
2.614 2.614
2.624 2.624
2.630 2.630
2.635 2.635
2.639 2.639
2.637 2.637
2.651 2.651
2.629 2.629
2.632 2.632
2.635 2.635

........

2.608
2.612
2.610
2.625
2.613
2.614
2.615
2.612
2.614
2.624
2.630
2.635
2.639
2.637
2.651
2.629
2.632
2.635

DRIVING
MOMENT :

DELTA FS

DUE TO  # SLICES

GEOGRIDS KIP-FT/FT GEOGRIDS

GEOGRIDS KIP-FT/FT GEOGRIDS

28
28
7

28
28
28
27
27

26
26
26
24

25
25
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44 .25
44.00
43.75
42.50
41.50
40.50
42.25
42.00
41.75
41.25
41.00
40.75
39.50
38.50
37.50
36.50
35.50
34.50
33.50

2.639
2.649
2.650
2.652
2.651
2.654
2.652
2.652
2.651
2.652
2.653
2.654
2.656
2.667
2.683
2.705
2.759
2.846
2.921

2.639
2.649
2.650
2.652
2.651
2.654
2.652
2.652
2.651
2.652
2.653
2.654
2.656
2.667
2.683
2.705
2.759
2.846
2.921

THE LOWEST FACTOR OF SAFETY WAS

X= 175.00 , ¥ =

FS

130.00 :

[

2.639 458.2
2.649 449.6
2.650 443.0
2.652 410.5
2.651 385.5
2.654 360.8
2.652 404.2
2.652 397.9
2.651 391.7
2.652 379.3
2.653 373.1
2.654 366.9
2.656 336.8
2.667 312.4
2.683 288.7
2.705 265.4
2.759 240.4
2.846 214.6
2.921 192.3
2.601 AT R = 53.50.
FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT

WORK STRESS ULT STRESS

THE LOWEST FACTOR OF SAFETY WAS

X= 175.00 , Y =

FS

90.00 :

FS

.000
.000
.000
.000
.000
.000
.000
.000
.000
-000
.000
.000
.000
.000
.000
.000
.000
.000

DRIVING DELTA FS

MOMENT :

DUE TO

GEOGRIDS KIP-FT/FT GEOGRIDS

.........

1658.9
1611.9
1562.0
1516.4
1468.4
1418.5
1367.9
1315.6
1264.2
1213.0
1160.7
1251.4
1238.6
1225.8
1200.0
1188.2
1174.4
1106.5
1052.6

999.5

948.2

894.7

1.363 AT R = 59.50.

FS

DRIVING

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.010
.000
.000
.000

.002
.006

.051
.076
.105
-139

DELTA FS

24
24
24
24

24
24

prRuna v

21
21
19
19

# SLICES
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)

RADIUS GEOGRIDS AT

FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE

WORK STRESS
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE

GEOGRIDS AT
ULT STRESS

CIRCLE
CIRCLE
CIRCLE
CIRCLE
CIRCLE
CIRCLE
CIRCLE
CIRCLE
CIRCLE
CIRCLE
CIRCLE
CIRCLE
CIRCLE
CIRCLE
CIRCLE
CIRCLE
CIRCLE
CIRCLE
CIRCLE
CIRCLE
CIRCLE

CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER

WITHOUT MOMENT :
GEOGRIDS KIP-FT/FT GEOGRIDS

THE LOMEST FACTOR OF SAFETY WAS*W*###k&wk AT R =

X= 1

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT

80.00 , Y =

FS

110.00 :

FS

WORK STRESS ULT STRESS

1.373
1.398
1.426
1.456
1.487
1.525
1.554
1.577
1.604
1.636
1.704
1.747
1.811
1.868
1.916

1.294
1.286
1.298
1.290
1.286
1.285
1.288
1.292
1.295
1.313
1.330
1.349
1.373
1.398
1.426
1.456
1.487
1.525
1.554
1.577
1.604
1.636
1.704
1.747
1.811
1.868
1.916

THE LOWEST FACTOR OF SAFETY WAS

FOR R = 33.50.
FOR R = 32.50.
FOR R = 31.50.
FOR R = 30.50.
FOR R = 29.50.
FOR R = 28.50.
FOR R = 27.50.
FOR R = 26.50.
FOR R = 25.50.
FOR R = 24.50.
FOR R = 23.50.
FOR R = 22.50.
FOR R = 21.50.
FOR R = 20.50.
FOR R = 19.50.
FOR R = 18.50.
FOR R = 17.50.
FOR R = 16.50.
FOR R = 15.50.
FOR R = 14.50.
FOR R = 13.50.
59.50.
FS DRIVING
MOMENT :

1.285 ATR =

1504 .4
1457.5
1407.8
1492.3
1479.9
1470.1
1445.1
1431.6
1419.7
1357.8
1308.8
1260.4
1209.5
1159.9
1110.9
1062.4
1015.8
966.6
919.7
873.5
827.6
780.4
733.7
688.8
645.8
601.3
556.7

52.75.

OUE TO

DELTA FS
DUE TO # SLICES
GEOGRIDS KIP-FT/FT GEOGRIDS

# SLICES

guust

20
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X= 170.00 , Y =

FS

110.00 :

FS

FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT

43.25
43.00
42.75
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

WORK STRESS ULT STRESS

THE LOWEST FACTOR OF SAFETY WAS

X= 175.00 , Y =

23

115.00 :

FS

DRIVING
MOMENT =

DELTA FS
DUE TO

GEOGRIDS KIP-FT/FT GEOGRIDS

1.532 1265.7
1.506 1230.2
1.479 1195.4
1.453 1159.5
1.426 1124.6
1.403 1087.4
1.381 1050.4
1.358 1013.4
1.337 975.1
1.317 936.9
1.304 899.4
1.310 861.6
1.312 927.5
1.307 918.2
1.303 908.8
1.306 889.9
1.307 880.5
1.308 871.0
1.319 822.9
1.331 784.0
1.341 7471
1.357 709.0
1.37% 671.4
1.394 633.5
1.412 598.5
1.436 562.3
1.463 526.9
1.303 ATR = 43.75.

£S DRIVING

MOMENT :

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT
GEOGRIDS KIP-FT/FT GEOGRIDS

WORK STRESS ULT STRESS

1323.8
1280.0
1234.4
1188.7
1143.8
1221.9
1210.8
1199.7
177.5
1166.3
1155.1
1098.0
1053.6

.01

157

DELTA FS
DUE TO

.021
.035

# SLICES

28
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46.50 1.374 1.374 1.323 1006.3 .051 23
45.50 1.407 1.407 1.338 960.9 .069 22
44.50 1.444 1.444 1.355 915.7 .089 22
43.50 1.485 1.485 1.374 870.9 112 22
42.50 1.531 1.531 1.394 826.4 137 20
41.50 1.584 1.584 1.419 1.5 165 19
40.50 1.637 1.637 1.444 738.4 -192 19
39.50 1.673 1.673 1.473 696.0 .200 19
38.50 1.714 1.714 1.505 653.7 .209 19
THE LOWEST FACTOR OF SAFETY WAS 1.283 AT R = 50.50.

X= 175.00 , Y = 105.00 :

Fs Fs FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO  # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

SUMMARY OF RESULTS FOR CRITICAL CIRCLE:

X = 175.00.
Y = 110.00.
RADIUS OF CRITICAL CIRCLE = 48.25.

MINIMM FS = 1.278 (TENSAR GEOGRIDS AT WORKING STRESS).

FS (TENSAR GEOGRIDS AT ULTIMATE STRESS) = 1.278.

FS (UNREINFORCED) = ' 1.278. . -

TOTAL DRIVING MOMENT =  1186.42 KIP-FT/FT -

CRITICAL CIRCLE EXTENDS TO ELEVATION * 61.75.

ELEVATION OF TENSAR GEOGRIDS INTERSECTED 8Y CRITICAL CIRCLE

48.50 1.330 1.330 1.330 1267.2 .000 29
47.50 1.310 1.310 1.310 1226.3 -000 29
46.50 1.293 1.293 1.293 1183.9 -000 29
45.50 1.300 1.300 1.295 1140.8 -005 28
47.25 1.306 1.306 1.306 1215.6 .000 29
47.00 1.302 1.302 1.302 1204.9 .000 29
46.75 1.298 1.298 1.298 1194.3 .000 29
46.25 1.295 1.295 1.295 1171.8 .000 28
46.00 1.295 1.295 1.295 1161.5 .000 28
45.75 1.297 1.297 1.295 1151.1 .002 28
44.50 .31 1.311 1.296 1099.8 014 28
43.50 1.325 1.325 1.300 1057.8 .025 28
42.50 1.342 1.342 1.306 1015.7 .037 28
41.50 1.363 1.363 1.314 972.6 049 26
40.50 1.383 1.383 1.320 932.0 .063 25
39.50 1.408 1.408 1.330 890.3 .078 25
38.50 1.435 1.435 1.340 849.1 -095 25
37.50 1.467 1.467 1.353 807.2 114 24
36.50 1.495 1.495 1.361 769.0 134 23
35.50 1.531 1.531 1.375 729.2 .156 23
34.50 1.552 1.552 1.390 690.3 .163 23
33.50 1.572 1.572 1.404 652.2 .168 23
32.50 1.596 1.596 1.422 613.9 74 22
31.50 1.626 1.626 1.445 575.9 .181 22
30.50 1.698 1.698 1.508 537.9 .19 22
29.50 1.733 1.733 1.534 502.2 199 22
28.50 1.7 1.7 1.561 467.6 210 20
THE LOWEST FACTOR OF SAFETY WAS 1.293 ATR = 46.50.




CRITICAL CIRCLE DOES NOT INTERSECT TENSAR GEOGRIDS.

CALCULATIONS HAVE BEEN COMPLETED.

-
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ORANGE SUPEFUNDSWASTE CONT.SLEFT sipg DIKES03/11/91%1

0.
0.0 0.
1. 50. 86.5
2. 126. 86.5
3. 147. 98. ,
a. 162.  gg. Crse 2
s. 182. 92.
6. 215 73,
7. 229. 84.5
8. 258. as. nkcdely &) dalq. £-
9. 135. 86.5 VL oue [ e
10. 182. as. /ﬁ;ﬁ/_)(,mawn"ss ? Aenes
11. 50. 56.5 0 o
12. 86. 565 Coectod. A { Nkl
13. 168. 99.5
1. 215 1005 date. /9 /1
15. 266. 99.5
16. an. 98.
17. 286. 98.
18. 286. a8,
1. 151.30 o9,
20. 157.20 o9,
21, 157.30  o¢g.
22, 121, 92.
A, 131. 0.
2. 163. 92.
2. 151.2  o¢a,
2. 1%7. 8s.
27. 177. %0.
999.
‘ 9.
1. 2. 2.
- 2 2, 6.
y s, 3. 1.
3. 4. 1.
4. 27. 1.
~ 10. 6.
i 10. 8. 3.
' 8. 16. 1.
—~ 16 17. 1.
, 10. 6. 2.
. 6. 7. 2.
7. 8. 2.
-~ 3, 27. 6.
2. 9. 2.
9. 2. 2.
- 2. 10. 2.
8. 18. 2.
1. 12. 4.
999.
-~ L - 42 1. 0. 1.1 0.7
2. .085 3 0. 1.1 0.6
3. .o73 .3 0. 1.1 0.6
R .1 .5 0. 1.1 0.0
5. 00001 1. 0. 1.1 0.0
6. .125 0. 34, 1.1 0.9
9.
4. 0. 0.0624
50. 60.
148. 60.
160, 60.
286, 60.
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TENSLO1 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY BY THE MODIFIED B81SHOP METHOOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM B8Y THE TENSAR CORPORATION, APRIL 1986.

DATE 08-05-1991

TIME 15:01

ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKES03/11/91%1
*&% UNITS - FEET AND KIPS

NO SEISMIC FORCES

SOIL INFORMATION:

NO. GAMMA CBAR TANCPHIBAR) RU MU
1 < .120 1.000  .000 PHREATIC .70
2 _ .085 .300  .000 PHREATIC .60
3 L0753 .300  .000 PHREATIC .60
4
5

-~ 110 .500 .000 PHREATIC .00
_-.000 1.000 .000  PHREATIC .00
6 _~ .125 -000 -675  PHREATIC .90
LINE ARRAY:
NO. X-LEFT  Y-LEFT  X-RIGHT  Y-RIGHT SLOPE  SOIL TOPLINE
1 50.00 86.50 124.00 86.50 .0000
2 124.00 86.50 131.00 90.00 .5000
3 131.00 90.00 147.00 98.00 .5000
4 147.00 98.00 162.00 98.00 .0000
5 162.00 98.00 177.00 90.00 -.5333
] 177.00 90.00 182.00 88.00 -.4000
7 182.00 88.00 258.00 88.00 .0000
8 258.00 88.00 271.00 98.00 7692
9 271.00 98.00 286.00 98.00 .0000
10 182.00 88.00 221.50 78.00 -.2532
11 221.50 78.00 229.00 84.50 8667
12 229.00 84.50 258.00 88.00 -1207
13 131.00 90.00 177.00 90.00 .0000
1% 124.00 86.50 135.00 86.50 .0000
15 135.00 86.50 147.00 88.00 .1250
16 147.00 88.00 182.00 88.00 .0000
17 258.00 88.00  286.00 88.00 .0000
18 50.00 $6.50 286.00 56.50 .0000

PHREATIC SURFACE COORDINATES: C//
NO. X-COORD. Y-COORD.

1 50.00 60.00
2 148.00 60.00
3 160.00 60.00
4 286.00 60.00

UNIT WEIGHT OF FLUID=  .0624 KIP/FT3

NO STONE COLUMNS.

S NN NNONNRN =2 NN = a VN

«

* % % % % % 2 ®

\\)




NO GEOGRIDS.

APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
THE MINIMUM TANGENY ELEVATION FOR ANY FAILURE CIRCLE IS 56.50
THE MAXIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 76.50

THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS
AUTOMATIC SEARCH FOR CRITICAL CIRCLE:

INITIAL X = 130.00, INITIAL Y = 110.00.
OELX = 20.00, DELY = 20.00.

X = 130.00, Y = 110.00:
RADIUS FACTOR OF SAFETY ORIVING MOM NO SLICES

KIP-FT/FT
53.50 1.685 1151.462 29
52.50 1.632 1136.840 28
51.50 1.582 1119.576 28
50.50 1.553 1098.954 28
49.50 1.537 1076.251% 28
48.50 1.524 1051.434 27
47.50 1.509 1026.825 26
46.50 1.504 997.368 26
45.50 1.500 966.669 26
44.50 1.499 934.441 25
43.50 1.498 902.762 24
42.50 1.509 865.760 24
44.25 1.499 926.248 25
44.00 1.500 917.953 25
43.75 1.496 911.865 24
43.25 1.500 893.652 24
43.00 1.502 884.531 24
42.75 1.505 875.183 24
41.50 1.522 828.102 26
40.50 1.536 789.991 22
39.50 1.557 750.783 22
38.50 1.585 709.751 2
37.50 1.627 665.736 22
36.50 1.674 621.627 21
35.50 1.735 578.461 21
34.50 1.773 535.733 20
33.50 1.822 491.542 18
THE LOWEST FACTOR OF SAFETY WAS 1.496 AT R = 43.75.

X = 150.00, Y = 110.00:
RADIUS FACTOR OF SAFETY ORIVING MOM NO SLICES

KIP-FT/FT
53.50 7.670 252.808 29
52.50 7.388 250.653 28
51.50 7.192 245.749 28
50.50 6.995 240.879 28
49.50 6.795 236.049 28
48.50 6.600 231.037 27
47.50 6.342 228.184 26
46.50 6.151 223.047 26
45.50 5.958 217.920 26
44.50 S.775 212.427 3
43.50 5.507 209.961 26
42.50 5.318 204 .678 24

41.50 S.122 199.609 24




BN

40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

THE LOWEST FACTOR OF SAFETY WAS

4.940
4.719
4.470
4.332
4.211
4121
4.066
4.050

X= 110.00, Y= 110.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

D(FS)/DR
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

THE LOWEST FACTOR OF SAFETY WAS

................

1.983

193.814 23
189.581 23
186.368 21
178.776 21
170.548 20
161.080 20
150.535 20
139.973 20

LOSOATR =

KIP-FT/FT

1243.131
1173.536

IS NEGATIVE AT RMAX.

2.024
2.078
2.134
2.178
2.243
2.316
2.412
2.528
2.641
2.761
2.947
3.169
3.430
3.7
4.046
4.472
5.005
5.686
6.619

X= 130.00, Y= 130.00:
RADIUS FACTOR OF SAFETY ORIVING MOM NO SLICES

1104.224 27
1035.945 26
968.258 S

904.975 3

841.317 23

778.890 3

716.026 2

654 .344 22

596.769 2

541.342 20

483.567 20

428.013 18

374.229 18

322.79 17

273.599 16

227.336 15

185.242 15

147.362 15

113.004 14

1.9%7 AT R =

KIP-FT/FT
1234.053
1226.291
1219.948
1211.590
1203.524
1195.656
1187.883
1179.045
1167.505
1153.583
1137.138
1117.164
1094.141
1070.841
1041.120
1088.019
1081.716
1077.955
1063.602

33.50.

53.50.




1

60.00 1.676 1056.237 23

59.75 1.677 1048.743 23

58.50 1.685 1009.291 23

57.50 1.697 975.140 22

56.50 1.717 938.631 22

55.50 1.746 898.566 22

54.50 1.786 855.966 21

53.50 1.834 812.201 21
THE LOWEST FACTOR OF SAFETY UWAS 1.675ATR =
X = 130.00, ¥ = 90.00:

.RADIUS FACYOR OF SAFETY DRIVING MOM NO SLICES
KIP-FT/FT

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 33.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 32.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 31.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 30.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 29.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 28.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 27.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 26.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 25.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 24.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 23.50.
FATLURE SURFACE ABOVE CIRCLE CENTER FOR R = 22.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 21.50.
FAILURE- SURFACE ABOVE CIRCLE CENTER FOR R = 20.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 19.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 18.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 17.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 16.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 15.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R 14.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R 13.50.
THE LOWEST FACTOR OF SAFETY WAS*###wwka® AT R =

X= 135.00, ¥ = 110.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES
KIP-FT/FT

53.50 2.057 942.561
52.50 1.978 936.425
51.50 1.893 933.032
50.50 1.825 923.130
49.50 1.760 911.974
48.50 1.698 899.265
47.50 1.638 885.452
46.50 1.588 867.855
45.50 1.569 848.330
44.50 1.554 826.717
43.50 1.537 805.948
42.50 1.531 780.206
41.50 1.528 753.386
40.50 1.528 725.089
42.25 1.530 773.605
42.00 1.529 766.935
“.rs 1.529 760.197
41.25 1.528 746.502
41.00 1.527 739.544
40.75 1.528 732.109

60.50.

60.50.



39.50 1.527 698.019 22
— 38.50 1.539 665.900 22
* 40.25 1.529 717.983 23

40.00 1.529 710.788 23
39.75 1.530 703.501 3
- 39.25 1.529 690.020 22
: 39.00 1.532 682.017 22
38.75 1.536 676.010 22
— 37.50 1.558 632.671 22
36.50 1.578 599.358 21
35.50 1.604 565.641 20
34.50 1.640 $30.275 20
— 33.50 1.69 492.125 20
THE LOWEST FACTOR OF SAFETY WAS  1.527 AT R =
- X= 125.00, Y = 110.00:
RADIUS FACTOR OF SAFETY ORIVING MON NO SLICES
KIP-FT/FY
— TEsse- hiataheh bt sesseresess Sossseses
53.50 1.549 1298.697 29
52.50 1.533 1273.473 28
51.50 1.527 1241.270 28
= 50.50 1.523 1207.737 28
49.50 1.520 1172.768 28
48.50 1.521 1136.166 27
- 50.25 1.522 1199.135 28
: 50.00 1.521 1190.440 28
: 49.75 1.521 1181.652 28
49.25 1.520 1163.785 28
- 49.00 1.520 1154.601 27
A 48.75 1.521 1145.439 7
47.50 1.522 1099.130 26
46.50 1.534 1056.917 26
r 45.50 1.545 1014.730 -]
' 44.50 1.562 970.923 26
43.50 1.582 925.985 26
— 42.50 1.613 878.005 26
41.50 1.653 828.068 26
40.50 1.695 778.215 3
—_ 39.50 1.737 729.180 22
38.50 1.772 679.694 21
37.50 1.816 628.682 20
36.50 1.875 577.173 19
p— 35.50 1.928 529.468 19
34.50 1.966 485.669 19
33.50 2.032 440.685 17
,r- THE LOWEST FACTOR OF SAFETY UAS 1.520 AT R =
X = 130.00, Y= 115.00:
p— RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES
KIP-FT/FT
58.50 1.861 1185.033 28
= 57.50 1.799 1174.384 27
56.50 1.740 1162.529 27
55.50 1.684 1148.962 27
— 54.50 1.630 1133.527 27
: 53.50 1.583 1114.534 27
52.50 1.560 1092.961 26
51.50 1.546 1069.407 26
— 50.50 1.531 1045.832 ot
e

39.50.

49.25.




R

[

1

49.50
48.50
47.50
49.25
49.00
48.75
48.25
48.00
47.75
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50

THE LOWEST FACTOR OF SAFETY WAS

1.526
1.524
1.524
1.525
1.525
1.524
1.523
1.523
1.523
1.528
1.540
1.558
1.577
1.601
1.635
1.682
1.735
1.796

X= 130.00, Y = 105.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

THE LOWEST FACTOR OF SAFETY WAS

X = 130.00, Y = 100.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

1016.822 25
986.259 24
954.519 24
1009.353 25
1001.534 24
993.945 2
978.476 2
970.593 2
962.608 2
920.783 24
883.778 24
845.012 23
806.325 23
766.630 22
724.671 22
679.491 21
634.193 21
588.812 21

1523 ATR =

KIP-FT/FT
1096.804 29
1074.014 29
1049.353 29
1025.608 28
995.795 27
965.307 27
933.723 27
900.726 27
866.788 25
925.639 27
917.473 27
909.222 27
892.033 27
885.687 26
876.181 25
829.700 25
792.102 24
753.568 24
713.835 23
673.171 22
630.110 22
587.918 21
546.728 19
$04.264 19
462.446 18
420.928 18
383.356 17
1491 AT R =

KIP-FT/FT

1011.011
980.301
948.868
916.540

41.00.




39.50 1.5 882.973 27

38.50 1.517 849.186 2
40.25 1.514 908.398 27
40.00 1.513 900.195 27
39.75 1.513 891.740 27
39.25 1.515 874.137 27
39.00 1.511 868.055 26
38.75 1.516 858.517 2
37.50 1.521 811.375 2
36.50 1.532 772.815 2%
35.50 1.543 734.086 2
34.50 1.557 694.528 2
33.50 1.605 654.327 3
32.50 1.641 611.099 21
31.50 1.617 569.827 20
30.50 1.634 528.772 20
32.25 1.644 600.824 21
32.00 1.608 591.040 20
31.75 1.612 580.375 20
31.25 1.621 559.396 20
31.00 1.625 549.078 20
30.75 1.629 538.871 20
29.50 1.652 489.083 20
28.50 1.711 448.965 19
27.50 1.759 412.740 18
26.50 1.730 377.432 16
25.50 1.764 342.871 16
27.25 1.705 404.520 16
27.00 1.714 395.376 16
26.75 1.722 386.347 16
26.25 1.738 368.629 16
26.00 1.747 359.936 16
25.75 1.756 351.350 16
24.50 1.802 309.947 15
23.50 1.856 277.520 15

THE LOWEST FACTOR OF SAFETY WAS 1511ATR = 39.00.

X= 135.00, Y = 105.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

Kl!’-FT/FT
48.50 1.821 923.229 28
47.50 1.757 912.178 28
46.50 1.695 900.076 28
45.50 1.635 885809 28
44.50 1.587 869.494 27
43.50 1.567 850.346 27
42.50 1.550 829.486 27
41.50 1.535 807.001 27
40.50 1.520 784.410 25
39.50 1.514 758.141 25
38.50 1.510 730.964 5
37.50 1.509 702.770 25
35.50 1.507 676.606 23
35.50 1.521 642.202 23
37.25 1.509 695.544 25
37.00 1.510 687.743 24
36.75 1.511 680,230 24
36.25 1.509 666.694 22
36.00 1.513 658.506 3
35.75 1.517 650.339 3
34.50 1.531 610.187 22




33.50 1.548 577.180 22

32.50 1.571 543.267 21
31.50 1.600 509.597 20
30.50 1.653 472.459 20
29.50 1.710 435.373 19
28.50 1.756 400.434 18
THE LOHEsT FACTOR OF SAFETY UAS 1.507 AT R = 36.50.

X = 125.00, ¥ = 105.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
48.50 1.530 1199.705 29
47.50 1.527 1164.620 29
46.50 1.526 1128.202 29
45.50 1.524 1092.032 28
44.50 1.537 1049.535 27
46.25 1.526 1118.862 29
46.00 1.527 1109.091 29
45.75 1.522 1102.463 28
45.25 1.528 1081.353 28
45.00 1.531 1070.709 28
44.75 1.534 1060.123 28
43.50 1.546 1007.162 26
42.50 1.560 963.628 26
41.50 1.578 919.043 26
40.50 1.600 874.488 24
39.50 1.642 824.809 24
38.50 1.678 775.848 23
37.50 1.696 728.310 22
36.50 1.720 679.299 20
35.50 1.751 630.936 21
34.50 1.803 583.396 20
33.50 1.843 538.020 20
32.50 1.857 495.796 17
31.50 1.904 453.668 17
30.50 1.962 412.031 17
29.50 2.059 370.170 17
28.50 2.164 330.706 16
THE LOWEST FACTOR OF SAFETY WAS 1.522 AT R = 45.75.

SUMMARY OF RESULTS FOR CRITICAL CIRCLE:
X = 130.00.
Y = 105.00.
RADIUS OF CRITICAL CIRCLE = 41.00.
MINIMUM FACTOR OF SAFETY = 1.491.

CALCULATIONS HAVE BEEN COMPLETED.
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ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKESD3/11/91$1
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S6.
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110.
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TENSLO1 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY BY THE MODIFIED BISHOP METHOOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

DATE 08-05-1991

TINE 15:09

ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKES03/11/91%1

**% UNITS - FEET AND KIPS

NO SEISMIC FORCES

SOIL INFORMATION:

NO. GAMMA CBAR TAN(PHIBAR) RU [, 1]

1 _A20 1.000 .000 PHREATIC .70

2 .300 .000 PHREATIC .60

3 073 .300 .000 PHREATIC .60

& a0 .s00 .000  PHREATIC .00

5 12 1.000 .000  PHREATIC .00

6 Jes .000 .675  PHREATIC .90

LINE ARRAY: f/

NO. X-LEF Y-LEFT X-RIGHT Y-RIGHT SLOPE SOIL TOPLINE
1 50.00 86.50  124.00 86.50 .0000 2 *
2 124.00 86.50 131.00 90.00 .5000 6 *
3 131.00 90.00  147.00 98.00 5000 1 *
& 147.00 98.00  151.20 98.00 .0000 1 *
5  151.20 98.00 151.30 99.00 9.999% S *
6 151,30 99.00 157.20 99.00 .0000 S *
7 157.20 99.00  157.30 98.00 -9.999% 5 *
8 157.30 98.00 162.00 98.00 .0000 1 "
9 162.00 98.00  177.00 90.00 -.5333 1 *
10 177.00 90.00  182.00 88.00 -.4000 6 *
11 182.00 83.00 258.00 88.00 0000 3 0+
12 258.00 88.00 271.00 98.00 T692 1 *
13 271.00 98.00  286.00 98.00 .0000 1 *
1%  182.00 88.00 221.50 78.00 -.2532 2

15 221.50 78.00  229.00 84.50 8667 2

16  229.00 84.50  258.00 88.00 1207 2

17 151.20 98.00  157.30 98.00 .0000 1

18 131.00 90.00 177.00 90.00 .0000 é

19 124.00 86.50 135.00 86.50 .0000 2

20 135.00 86.50  147.00 88.00 L1250 2

21 147.00 88.00  182.00 88.00 .0000 2

22  258.00 88.00 2856.00 88.00 0000 2

3 50.00 56.50  286.00 56.50 .0000 &

PHREATIC SURFACE COORDINATES:
NO. X-COORD . Y~-COORD .

1 50.00 56.00
2 148.00 56.00
3 160.00 56.00
4 286.00 56.00




UNIT WEIGHT OF FLUID=  .0624 KIP/FT3

NO STONE COLUMNS.

NO GEOGRIDS.

APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
THE MINIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS
THE MAXIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS

THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS

AUTOMATIC SEARCH FOR CRITICAL CIRCLE:

INITIAL X = 130.00, INITIAL ¥ = 110.00.

DELX = 20.00, DELY = 20.00.

X= 130.00, Y= 110.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FY
53.50 1.546 1255.058
52.50 1.495 1240.436
$1.50 1.448 1223.172
50.50 1.419 1202.550
49.50 1.402 1179.847
48.50 1.386 1155.030
47.50 1.370 1130.421
46.50 1.361 1100.964
45.50 1.354 1070.266
44.50 1.349 1038.037
43.50 1.342 1006.358
42.50 1.346 969.356
44.25 1.348 1029.844
44.00 1.347 1021.549
43.75 1.342 1015.461
43.25 1.343 997.248
43.00 1.343 988.127
42.75 1.344 978.779
41.50 1.351 931.698
40.50 1.356 893.587
39.50 1.365 854.379
38.50 1.380 813.347
37.50 1.405 769.332
36.50 1.432 725.223
35.50 1.457 682.057
34.50 1.500 639.329
33.50 1.546 595.138

RRRNRRR

21
20
18

THE LOWEST FACTOR OF SAFETY WAS 1.302ATR =

X= 150.00, Y = 110.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
53.50 7.156 270.965
52.50 6.889 268.809
51.50 6.698 263.905
50.50 6.505 259.035
49.50 6.310 254.205
48.50 6.119 269.19%
47.50 5.875 246.340

46.50 5.688 241.202

56.50
76.50




Y

THE LOWEST FACTOR OF SAFETY UAS

X =

45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

D(FS)/DR

51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

5.500
5.320
5.069
4.885
4.695
4.517
4.307
4.074
3.933
3.805
3.703
3.628
3.584

110.00, Y = 110.00:
RADIUS FACTOR OF SAFETY DRIVING MOM WNO SLICES

236.076 26
230.583 5
228.117 24
222.834 24
217.765 24
211.970 23
207.737 23
204.524 21
196.932 21
188.704 20
179.236 20
168.691 20
158.129 20

3580 AT R =

KIP-FT/FT
1.688 1432.167 28
1.706 1362.572 27
IS NEGATIVE AT RMAX.
1.743 1293.260 a7
1.778 1224.981 26
1.808 1157.29% ]
1.875 1089.463 25
1.980 991.710 24
2.090 895.819 24
2.216 800.203 3
2.406 706.481 3
2.625 617.578 i
2.761 541.342 20
2.947 483.567 20
3.169 428.013 18
3.430 374.229 18
3.714 322.779 ”
4.046 273.599 16
4.472 227.336 15
5.005 185.242 15
5.686 147.362 15
6.619 113.004 14
THE LOWEST FACTOR OF SAFETY UAS 1.688 AT R =

X

= 130.00, Y = 130.00:

RADIUS FACTOR OF SAFETY ORIVING MOM NO SLICES

2.012
1.942
1.87
1.803
1.740
1.681
1.626
1.576
1.538
1.527

KIP-FT/FT
1337.649
1329.887
1323.544
1315.186
1307.120
1299.252
1291.479
1282.641
12711.101
1257.179
1260.734
1220.760
197.737
1176.437

NNONRNONNYNNIYT

33.50.

53.50.

ZA




59.50
58.50
60.25
60.00
59.75
59.25
59.00
58.75
57.50
56.50
55.50
54.50
53.50

1.525
1.527
1.526
1.526
1.525
1.525
1.526
1.526
1.533
1.545
1.564
1.591
1.62

1144.716
1112.887
1167.198
1159.833
1152.339
1136.961
1129.072
1121.048
1078.736
1062.227
1002.162

959.562

915.797

THE LOWEST FACTOR OF SAFETY WAS

X = 130.00, Y=  90.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES
KIP-FT/FT

1.525 ATR =

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R

=
=
FAILURE SURFACE ABOVE CIRCLE CENTER FORR =
=
=

FAILURE SURFACE ABOVE CIRCLE
== 2 FAILURE SURFACES FOR R=
FAILURE SURFACE ABOVE CIRCLE
FAILURE SURFACE ABOVE CIRCLE
FAILURE SURFACE ABOVE CIRCLE
FAILURE SURFACE ABOVE CIRCLE
FAILURE SURFACE ABOVE CIRCLE
FAILURE SURFACE ABOVE CIRCLE
FAILURE SURFACE ABOVE CIRCLE
FAILURE SURFACE ABOVE CIRCLE
FAILURE SURFACE ABOVE CIRCLE
FAILURE SURFACE ABOVE CIRCLE
FAILURE SURFACE ABOVE CIRCLE
FAILURE SURFACE ABOVE CIRCLE
FAILURE SURFACE ABOVE CIRCLE
FAILURE SURFACE ABOVE CIRCLE
FAILURE SURFACE ABOVE CIRCLE
FAILURE SURFACE ABOVE CIRCLE
FAILURE SURFACE ABOVE CIRCLE

THE LOWEST FACTOR OF SAFETY WAS***#%dua® AT R =

X= 135.00, ¥ = 110.00:
RADIUS FACTOR OF SAFETY ORIVING MOM NO SLICES
KIP-FT/FT

CENTER

28.

CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER
CENTER

yxpRRNEOCEEEOY

33.50.

32.50.

31.50.

30.50.
FOR R 29.50.
S0 C(IDENTIFIED
FOR R = 28.50.
FOR R = 28.50.
FOR R = 27.50.
FORR = 26.50.
FOR R = 25.50.
FOR R = 24.50.
FOR R = 23.50.
fFOR R = 22.50.
FOR R = 21.50.
FOR R = 20.50.
FOR R = 19.50.
FOR R = 18.50.
FOR R = 17.50.
FORR = 16.50.
FOR R = 15.50.
FORR = 14.50.
FOR R = 13.50.

1024.797
1018.662
1015.268
1005.366
994.210
981.501
967.688
950.091
930.566
908.953
888.183
862.442
835.622

NRNRREIRYY

59.50.

LEFT TO RIGHT)

59.50.

>




40.50 1.371 807.325 23
39.50 1.364 780.255 22
38.50 1.368 748.136 22
40.25 1.370 800.219 23
40.00 1.369 793.024 23
39.75 1.369 785.737 23
39.25 1.365 772.256 22
39.00 1.366 764.253 22
38.75 1.367 756.246 22
37.50 1.377 714.907 22
. 36.50 1.385 681.594 21
35.50 1.397 647.877 20
34.50 1.416 612.511 20
33.50 1.447 574.361 20
THE LOWEST FACTOR OF SAFETY UAS 1.364 AT R = 39.50.

X= 12.00, Y= 110.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
53.50 1.412 1423.653 29
52.50 1.395 1398.429 28
51.50 1.386 1366.226 28
50.50 1.379 1332.693 28
49.50 1.373 1297.724 28
48.50  1.369 1261.122 27
47.50 1.366 1224.086 26
46.50 1.37% 1181.873 26
48.25 1.369 1251.678 27
48.00 1.365 1244.598 26
47.75 1.365 1234.349 26
47.25 1.367 1213.607 26
47.00 1.368 1203.029 26
46.75 1.369 1192.448 26
45.50 1.374 1139.686 25
44.50 1.382 1095.879 24
43.50 1.392 1050.941 24
42.50 1.410 1002.961 24
41.50 1.433 953.024 24
40.50 1.458 903.171 23
39.50 1.480 854.136 22
38.50 1.510 804.650 21
37.50 1.547 753.638 20
36.50 1.576 702.129 19
35.50 1.597 654 .424 19
34.50 1.603 610.625 19
33.50 1.715 547.829 18

THE LOWEST FACTOR OF SAFETY WAS 1.365 AT R = 48.00.

X= 130.00, Y= 115.00:
RADIUS FACTOR OF SAFETY ODRIVING MOM NO SLICES

KIP-FT/FT
58.50 1.712 1288.629 28
57.50 1.654 1277.980 27
56.50 1.598 1266.125 27
55.50 1.544 1252.558 27
564.50 1.494 137.183 27
$3.50 1.448 1218.130 27
52.50 1.424 1196.557 26

51.50 1.409 1173.003 26




)

50.50
49.50
48.50
47.50
46.50
45.50
47.25
47.00
46.75
46.25
46.00
45.75
44 .50
43.50
42.50
41.50
40.50
39.50
38.50

THE LOWEST FACTOR OF SAFETY WAS

1.393
1.384
1.378
1.373
1.372
1.377
1.373
1.372
1.372
1.373
1.374
1.375
1.386
1.396
1.408
1.428
1.456
1.487
1.523

X= 130.00, Y= 105.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

------

THE LOMEST FACTOR OF SAFETY WAS

1.423
1.405
1.389
1.370
1.361
1.352
1.345
1.339
1.336
1.338
1.338
1.333
1.334
1.337
1.338
1.338
1.340
1.345
1.354
1.371
1.395
1.413
1.411
1.435
1.415
1.415
1.410
1.411
1.416
1.425
1.467
1.493
1.494

X= 130.00, Y= 100.00:

1149.428

>
1120.418 >
1089.855 2%
1058.115 2%
1024.379 2%
987.374 2
1049.920 %
1041.617 2%
1033.202 2%
1015.164 2%
1005.925 2%
996.661 2%
948.608 3
909.921 3
870.226 22
828.267 2
783.087 21
737.789 21
692.408 21

1.32ATR =

KIP-FT/FT
1200.400 29
1177.610 29
1152.949 29
1129.204 28
1099.391 27
1068.902 rig
1037.319 27
1004.322 27
970.384 25
933.296 25
995.629 27
989.283 26
979.777 25
961.021 ]
951.705 red
942.455 35
895.698 24
857.164 2%
817.431 23
776.767 22
733.706 22
691.514 21
650.324 19
607.860 19
681.193 21
671.103 2t
661.039 19
639.695 19
629.063 19
618.402 19
566.042 18
524.524 18
486.952 17
1333 ATR =

41.00.

2k




RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FV/FT
43.50 1.384 1114.607 28
42.50 1.376 1083.897 28
41.50 1.368 1052.464 28
40.50 1.360 1020.136 27
39.50 1.354 986.569 27
38.50 1.350 952.782 26
37.50 1.347 i 914971 5
36.50 1.349 876.411 24
38.25 1.346 943.547 25
38.00 1.346 934.043 5
37.75 1.347 924.518 25
37.25 1.348 905.402 25
37.00 1.348 895.809 25
35.75 1.349 886.010 2
35.50 1.350 837.682 2%
34.50 1.353 798.124 24
33.50 1.383 757.923 3
32.50 1.400 714.695 21
31.50 1.365 673,423 20
30.50 1.363 632.368 20
29.50 1.368 592.679 20
31.25 1.364 662.992 20
31.00 1.364 652.674 20
30.75 1.363 642.467 20
30.25 1.362 622.373 20
30.00 1.361 612.478 20
29.75 1.360 602.664 20
28.50 1.411 552.561 19
27.50 1.429 516.336 18
26.50 1.482 465.873 14
25.50 1.556 412.799 17
24.50 1.664 362.076 16
23.50 1.718 312.562 15

THE LOWEST FACTOR OF SAFETY WAS 1.346 AT R =

X= 135.00, Y= 105.00:
RADIUS FACTOR OF SAFETY ODRIVING MOM NO SLICES

KIP-FT/FT
48.50 1.672 1005.465 28
47.50 1.612 994.414 28
46.50 1.553 982.312 28
45.50 1.496 969.045 28
44,50 1.450 951.730 27
43.50 1.428 932.582 27
42.50 1.409 911.722 27
41.50 1.393 889.237 27
40.50 1.375 866.646 25
39.50 1.365 840.377 25
38.50 1.356 813.200 25
37.50 1.349 785.006 5
36.50 1.342 756.842 23
35.50 1.347 724.438 3
37.25 1.348 777.780 Pl
37.00 1.347 769.979 26
36.75 1.347 762.466 2%
36.25 1.342 748.930 2
36.00 1.344 740.742 3
35.75 1.345 732.575 3




v

34.50
33.50
32.50
31.50
30.50
29.50
28.50

THE LOWEST FACTOR OF SAFETY WAS

1.347
1.353
1.362
1.374
1.404
1.434
1.452

X= 125.00, Y= 105.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

THE LOWEST FACTOR OF SAFETY WAS

...........

1.372
1.372
1.372
1.366
1.369
1.370
1.3
1.374
1.379
1.387
1.398
1.424
1.443
1.444
1.449
1.485
1.510
1.522
1.590
1.674
1.747
1.885
2.070

692.423 22
659.416 22
625.503 21
591.833 20
554.695 20
517.609 19
482.670 18

1.3.2 AT R =

KIP-FT/FT
1324.661
1289.576
1253.158
1216.988
174491
1243.818
1234.047
1227.419
1206.308
1195.665
1185.079
1132.118
1088.584
1043.999
999.444
949.765
900.804
853.266
804.255
755.892
708.352
662.976
611.477
546.564
482.856
419.635
359.523

SUMMARY OF RESULTS FOR CRITICAL CIRCLE:

X = 130.00.
Y = 105.00.

RADIUS OF CRITICAL CIRCLE = 41.00.

MINIMUM FACTOR OF SAFETY =

1.333.

CALCULATIONS HAVE BEEN COMPLETED.

-

URRRYIIIIIY

SyNYN

18
18
18
18
17

1.366 AT R =

36.50.

45.75.

ZA
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ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKES03/11/91%1

0.
0.0
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
1.
2.
13.
14.
15.
16.
17.
18.
19.

21.

10.

1.

S0.
148.
160.

0.

50.
108.
147.
162.
182.
221.5
229.
258.
135.
174.
50.
286.
168.
221.5
266.
271.
286,
286.
151.30
157.20
157.30
121.
135.
163.
151.2
115,
160.

.12
.085

.11
-00001
.125

0.

90.
90.
60.

86.5

o CASE 3
98.

Q2.

78.

8.5 _ VabbU%f dato.

92.

;f - ﬂﬂ&maﬂhmm&é%éQJéi&dk—
56.5

P cluecteol by N-kbar.
100.5

9.5 oo g/q/?/

98.

98.

9%2.

9.

9.

9.

92.
92. -
98.
90.
90.

1. 0. 1.1 0.7
1.1 0.6
1.8 0. 11 0.6
.5 0. 1.1 0.0
1. 0. 141 0.0
0. 34. 1.1 0.9

0.0624
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0.

0.
86.5
90.25
90.5
91.0
91.5
92.5

56.5
76.5

SEARCH
175.

109

130.
117.
119.
120.
138.

130.

135.
155.
157.
161.
165.
172.

4.
4.
4.00
4.00
4.00
4.00

1.
1.
1.

1.
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TENSLO1 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY BY THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

DATE 08-06-1991

TIME 16:48

ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKES03/11/9181
*** UNITS - FEET AND KIPS

NO SEISMIC FORCES

SOIL INFORMATION:
NO. GAMMA CBAR TAN(PHIBAR) RU W /
-.120  1.000 .000 PHREATIC .70

1

2 .085  .300 .000 PHREATIC .60 o
3 .09 1.800 .000 PHREATIC .60 —
4 110 .500 .000  PHREATIC .00 .~
5 .000 1.000 .000 PHREATIC .00

6 125 .000 .675  PHREATIC .90 _—

LINE ARRAY:[/

NO.  X-LEFT Y-LEFT  X-RIGHT  Y-RIGHT SLOPE  SOIL TOPLINE

1 50.00 86.50 108.00 86.50 -0000
2 108.00 86.50 115.00 90.00 .5000
3 115.00 90.00 121.00 92.00 .3333
4 121.00 92.00 135.00 92.00 .0000
H] 135.00 92.00 147.00 98.00 .5000
6 147.00 98.00 162.00 98.00 .0000
7 162.00 $8.00 174.00 92.00 ~.5000
8 174.00 92.00 221.50 78.00 ~.2947
9  221.50 78.00 229.00 84.50 8667
10 229.00 84.50 258.00 92.00 .2586
1" 258.00 92.00 271.00 98.00 4615
12 271.00 98.00 2856.00 98.00 .0000
13 115.00 90.00 160.00 90.00 .0000
14 108.00 86.50 135.00 86.50 -0000
15 135.00 86.50 160.00 90.00 .1400
16 160.00 90.00 174.00 92.00 -1429
17 258.00 92.00 286.00 92.00 .0000
18 50.00 56.50 286.00 56.50 .0000

PHREATIC SURFACE COORDINATES: /

NO. X-COORD . ¥-~COORD .

1 50.00 90.00
2 148.00 90.00
3 160.00 60.00
4 286.00 60.00

UNIT VEIGHT OF FLUID=  .0624 KIP/FT3

NO STONE COLUMNS.

S NNNNO =22 NNN- =2 aN

*

* * % * * % % % % 2 2

Cace 3

—y—



TENSAR GEOGRID PLACEMENT:
LAYER ELEVATION X-LEFT X-RIGHT XCOVERAGE
~ 1 86.50 109.00 135.00 100.

2 90.25 130.00 155.00  100.
3 90.50 117.00 157.00  100.
— 4 91.00 119.00 161.00  100.
5 91.50 120.00 165.00  100.
6 92.50 138.00 172.00  100.
—
TENSAR GEOGRID STRENGTH DATA:
- LAYER ULT STREN WRKG STREN FS-PULL OUT
— KIPS/FT KIPS/FT
1 4.00 4.00 1.5
2 4.00 4.00 1.5
3 4.00 4.00 1.5
— 4 4.00 4.00 1.5
'f 5 4.00 4.00 1.5
6 4.00 4.00 1.5
]" DERATING CONSTANT FOR NEAR-TANGENT GEOGRIDS= .05

APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
p— THE MINIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 56.50
| THE MAXIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 76.50

THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS

—
AUTOMATIC SEARCH FOR CRITICAL CIRCLE:
INITIAL X = 175.00, INITIAL Y = 130.00.

- DELX = 20.00, DELY = 20.00.

X= 175.00, Y = 130.00 :
FS FS FS DRIVING OELYA FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : ODUE TO # SLICES

- WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
73.50  1.505 1.505 1.451  2086.0  .054 31
72.50  1.486 1.486 1419 2049.4  .067 31
71.50 1.479 1.479 1.398  2008.7  .082 31
70.50  1.477 1.477 1379 1963.3 .098 30
69.50  1.435 1.435 1.297 18%.2  .138 28
68.50 1.5 1.514 1.3264  1806.9  .190 28
70.25  1.463 1.463 1361 1949.1  .102 29
70.00  1.450 1.450 1338 1936.6  .112 29
69.75  1.416 1.416 1291 1915.7 .15 28
69.25  1.455 1.455 1303 1872.5  .151 28
69.00 1.474 1.474 1.310 1850.5 164 28
68.75  1.49% 1.494 1317 1828.7 AT 28
67.50  1.607 1.607 1351  1722.0 .25 27
66.50  1.722 1.722 1.384  1633.4  .339 26
65.50 1.819 1.819 1.408 1548.4 511 25
64.50  1.905 1.905 1.45  1466.64  .480 25
63.50  1.959 1.959 1462  1387.5 517 ]
62.50  1.978 1.978 1.457  1312.9 .52 2%
61.50  2.002 2.002 1475  1238.0  .526 P
60.50  2.020 2.020 1.490  1168.9  .530 3
59.50  2.067 2.067 1.505  1102.9  .562 i
58.50  2.157 2.157 1519 1040.1  .638 2
57.50  2.27 2.274 1.539 978.3  .735 2
56.50  2.379 2.3m 1.563 919.3  .816 21




S |

55.50
54.50
53.50

2.445
2.534
2.661

2.445
2.534
2.661

THE LOWEST FACTOR OF SAFETY UWAS

X= 195.00 , Y =

RADIUS GEOGRIDS AT GEOGRIDS AT UITHOUT MOMENT : DUE TO # SLICES

......

FS

130.00 :

FS

1.584 865.1 -860

1.629 815.7 .905

1.703 763.5 -958
1.416 AT R = 69.75.

Fs DRIVING DELTA FS

WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

...........

----------

73.50 2.220 2.220
72.50 2.202 2.202
71.50 2.158 2.158
70.50 2.130 2.130
69.50 2.113 2.113
68.50 2.097 2.097
67.50 2.116 2.116
69.25 2.109 2.109
69.00 2.101 2.101
68.75 2.099 2.099
68.25 2.095 2.095
68.00 2.101 2.101
67.75 2.109 2.109
66.50 2.153 2.153
65.50 2.192 2.192
64.50 2.233 2.233
63.50 2.254 2.254
62.50 2.285 2.285
61.50 2.325 2.325
60.50 2.373 2.373
59.50 2.436 2.436
58.50 2.463 2.463
== 2 FAILURE SURFACES FOR R=
57.50 2.286 2.286
57.50 15.815 15.815
56.50 2.329 2.329
-~ 2 FAILURE SURFACES FOR R=
58.25 2.224 2.224
58.25 7.643 7.643
== 2 FAILURE SURFACES FOR R=
58.00 2.251 2.251
58.00 9.220 9.220
=~ 2 FAILURE SURFACES FOR R=
57.75 2.274 2.274
57.75 11.638 11.638
== 2 FAILURE SURFACES FOR R=
57.25 2.297 2.297
57.25 264.735 26.735
-- 2 FAILURE SURFACES FOR R=
57.00 2.309 2.309
57.00 56.574 56.574
56.75 2.319 2.319
55.50 2.422 2.422
54.50 2.548 2.548
53.50 2.696 2.696

THE LOWEST FACTOR OF SAFETY UWAS

X= 155.00 , Y = 130.00 :

---------------------------

1.653 1814.3 460
1.634 1788.5 463
1.624 1753.3 492
1.648 1807.6 461
1.640 1804.4 461
1.637 1796.6 462
1.631 1780.1 464
1.628 17Nn.5 473
1.626 1762.5 483
1.619 1710.9 .533
1.616 1668.2 576
1.616 1620.7 616
1.622 1568.3 .632
1.634 1509.0 -651
1.652 14646.2 673
1.674 1379.6 .699
1.705 1307.2 731
1.744 1232.2 719
57.50 CIDENTIFIED LEFT TO RIGHT)
1.598 1156.0 .688
15.815 8.1 -000
1.691 1043.4 -638
58.25 CIDENTIFIED LEFT TO RIGHT)
1.585 1242.2 .700
7.643 29.2 .000
58.00 CIDENTIFIED LEFT TO RIGHT)
1.550 1213.5 .702
9.220 21.0 .000
57.75 CIDENTIFIED LEFT TO RIGHT)
1.576 1184.9 .698
11.638 13.9 .000
57.25 CIDENTIFIED LEFT TO RIGHT)
1.620 1127.5 .676
24.735 3.6 .000
57.00 CIDENTIFIED LEFT TO RIGHT)
1.645 1098.2 -665
56.574 .8 .000
1.668 1070.6 .652
1.792 938.4 .630
1.911 837.5 637
2.062 737.8 .633

2.095 ATR = 68.25.

21
19
19

......

21

20

19

19
19
19
7




Fs (23 FS ORIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT NOMENT: DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

73.50 3.560 3.560 3.560 812.0 .000 3
72.50 3.633 3.633 3.633 767.2 .000 30
D(FS)/DR IS NEGATIVE AT RMAX.
71.50 3.n7 3.n7 3.7 722.2 .000 30
70.50 3.799 3.799 3.799 680.0 .000 30
69.50 3.880 3.880 3.880 640.3 -000 30
68.50 3.969 3.969 3.969 601.1 .000 29
67.50 4.027 4.027 4.027 568.6 -000 28
66.50 4.093 4.093 4.093 536.4 .000 28
65.50 4.148 4.148 4.148 506.8 .000 28
64.50 4.193 4.193 4.193 479.6 .000 28
63.50 4.233 4.233 4.233 453.9 -000 28
62.50 431 4.311 4.279 428.6 -032 26
61.50 4614 4.4 4.336 403.5 .078 26
60.50 4.531 4.531 4£.397 379.1 .133 26
59.50 4.667 4.667 4.468 355.4 .200 26
58.50 4.820 4.820 4.539 332.8 .280 25
57.50 5.061 5.061 4.677 307.4 384 24
56.50 5.308 5.308 4.802 285.4 -506 24
55.50 5.726 5.726 5.068 262.8 658 24
54.50 6.329 6.329 5.424 238.5 -905 24
53.50 7.061 7.061 5.830 215.0 1.231 23
THE LONEST FACTOR OF SAFETY WAS 3.560 AT R = 73.50.
X= 175.00 , Y = 150.00 :
FS Fs FS ORIVING DELTA FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT: DUE YO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

------------------------------------------------------------

93.50 1.983 1.983 1.983 2222.9 .000 31
92.50 1.913 1.913 1.913 2220.4 .000 31
91.50 1.849 1.849 1.848 2212.8 .001 29
90.50 1.801 1.801 1.789 2199.0 012 29
89.50 1.759 1.759 1.734 2179.4 .025 29
88.50 1.723 1.723 1.684 2153.9 .038 29
87.50 1.693 1.693 1.640 2120.9 .053 28
86.50 1.670 1.670 1.599 2081.9 .07 28

== 2 FAILURE SURFACES FOR R= 85.50 CIDENTIFIED LEFT TO RIGHT)
85.50 1.499 1.499 1.409 2052.2 .090 25
85.50  15.851 15.851 15.851 15.6 .000 6
84.50 1.546 1.546 1.431 1957.2 A15 5
86.25 1.666 1.666 1.590 2071.1 .076 28
86.00 1.661 1.661 1.581 2060.0 .081 28
85.75 1.658 1.658 1.572 . 2048.6 086 28

-~ 2 FAILURE SURFACES FOR R= 85.25  (IDENTIFIED LEFT TO RIGHT)
85.25 1.508 1.508 1.412 2028.4 .09 2]
85.25  26.948 26.948 26.948 6.4 .000 6

~= 2 FAILURE SURFACES FOR R= 85.00 (IDENTIFIED LEFY TO llfGllT)
85.00 1.518 1.518 1.416 2004.7 .102 25

85.00 F.0.S. VERY LARGE (SUMUSA LESS THAN .01)
84.75 1.530 1.530 1.422 1961.0 .108 25
83.50 1.616 1.616 1.472 1862.1 R 173 ]
82.50 1.720 1.720 1.518 1766.6 .202 2%
81.50 1.825 1.825 1.569 1668.8 256 Fa ]
80.50 1.97% 1.97 1.620 1574.8 356 3




79.50 2.160 2.160 1.679 1480.6 .481 23

78.50 2.335 2.335 1.719 1389.3 .615 21
77.50 2.455 2.455 1.757 1299.4 -697 21
76.50 2.51 2.51 1.797 1212.4 714 20
75.50 2.557 2.557 1.834 1131.8 722 20
74.50 2.659 2.659 1.876 1053.2 .782 20
73.50 2.870 2.870 1.926 978.4 943 20

THE LOWEST FACTOR OF SAFETY WAS 1.499 AT R = 85.50.

X= 175.00 , Y = 110.00 :

S (3] FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT  MOMENT: DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

............................................................

53.50 1.617 1.617 1.2 1501.5 347 29
52.50 1.624 1.624 1.277 1431.6 347 29
D(FS)/DR IS NEGATIVE AY RMAX.
51.50 1.630 1.630 1.282 1364 .4 348 29
50.50 1.634 1.634 1.286 1300.0 348 29
49.50 1.637 1.637 1.289 1238.0 348 27
48.50 1.656 1.656 1.291 178.9 365 27
47.50 1.684 1.684 1.292 1122.6 392 27
46.50 1.7112 1.712 1.290 1068.8 422 27
45.50 1.759 1.759 1.291 1016.2 467 27
44.50 1.787 1.787 1.293 965.9 49% 26
43.50 1.812 1.812 1.300 920.1 512 24
42.50 1.858 1.858 1.326 872.9 532 24
41.50 1.910 1.910 1.355 826.2 555 24
40.50 1.986 1.984 1.388 778.9 .59 3
39.50 2.079 2.079 1.419 735.2 -661 22
38.50 2.19% 2.19%6 1.459 689.4 T34 22
37.50 2.320 2.320 1.504 644.5 -816 22
36.50 2.438 2.438 1.556 599.4 .882 21
35.50 2.546 2.546 1.610 556.6 935 20
34.50 2.672 2.672 1.674 513.4 .998 21
33.50 2.833 2.833 1.760 469.3 1.073 21
THE LOWEST FACTOR OF SAFETY WAS 1.617 AT R = 53.50.
X= 180.00 , Y= 130.00 :
FS Fs Fs DRIVING DELTA FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE YO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

............................................................

73.50 1.627 1.627 1.496 2161.4 130 30
72.50 1.622 1.622 1.451 2124.5 172 30
71.50 1.662 1.662 1.433 2084.6 .228 29
73.25 1.605 1.605 1.464 2152.9 14 30
73.00 1.611 1.611 1.460 -2143.7 151 30
72.75 1.617 1.617 1.455 21343 -161 30
72.25 1.633 1.633 1.447 21146 .186 30
72.00 1.646 1.646 1.443 2104.3 204 30
n.7ms 1.654 1.654 1.437 2095.8 217 ey
70.50 1. .71 1.420 2036.9 291 29
69.50 1.742 1.7482 1.401 1984.2 <341 r1g
68.50 1.761 1.761 1.378 1931.3 .383 27
67.50 1.755 1.755 1.355 1876.2 401 7

== 2 FAILURE SURFACES FOR R= 66.50 (IDENTIFIED LEFT YO RIGHT)




66.50 1.624 1.624 1.229 1819.0 395
66.50 F.0.S. VERY LARGE (SUMWSA LESS THAN .01)

]

~ 65.50 1.638 1.638 1.261 1727.2 397 3
67.25 1.748 1.748 1.349 1862.1 .399 27
67.00 1.739 1.739 1.342 1850.3 397 26
—~ 66.75 1.721 1.721 1.325 1835.6 .396 2
: 66.25 1.628 1.628 1.232 1795.7 396 3
66.00 1.631 1.631 1.235 1772.6 396 3
— 65.75 1.635 1.635 1.238 1749.8 .39 23
64.50 1.651 1.651 1.253 1639.14 .398 3
63.50 1.679 1.679 1.265 1553.3 416 22
62.50 1.732 1.732 1.275 1472.6 4ST 22
— 61.50 1.811 1.811 1.289 1393.0 .522 22
60.50 1.893 1.893 1.304 1317.8 .589 22
59.50 1.939 1.939 1.320 1246.2 .618 22
58.50 1.998 1.998 1.349 1176.8 .650 20
= 57.50 2.077 2.077 1.395 1112.1 682 19
56.50 2.170 2.170 1.451 1044.7 720 19
55.50 2.322 2.322 1.513 978.3 .809 19
— 54.50 2.505 2.505 1.583 912.6 922 19
53.50 2.716 2.716 1.664 847.0  1.052 18
THE LOWEST FACTOR OF SAFETY WAS. 1.605 AT R =  73.25.
r—
X = 170.00 , Y = 130.00 :
ﬁ
S FS S DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT  MOMENT: DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
PR meeess scamceceecs ecceeccteets  AeeeEStet eCeeecaEes eCeeatEes  emmaneoe
73.50 1.514 1.514% 1.501 1905.7 013 31
72.50 1.489 1.489 1.465 1834.2 .02 30
’_ 71.50 1.505 1.505 1.469 1761.8 .036 30
: 73.25 1.488 1.488 1.472 1889.4 .016 31
73.00 1.481 1.481 1.463 1870.9 .018 30
72.75 1.485 1.485 1.464 1852.5 .021 30
r—~ 72.25 1.493 1.493 1.466 1816.0 .027 30
72.00 1.497 1.497 1.467 1797.9 .030 30
n.7ms 1.501 1.501 1.468 1779.8 .033 30
— 70.50 1.524 1.524 1.473 1690.6 .050 30
69.50 1.544 1.544 1.477 1621.8 067 - 29
68.50 1.572 1.572 1.486 1550.8 .086 29
67.50 1.614 1.614 1.506 1480.6 .108 28
— 66.50 1.670 1.670 1.537 1412.5 .133 28
65.50 1.759 1.759 1.572 1344.7 .187 28
64.50 1.871 1.871 1.611 1275.7 .260 28
— 63.50 1.992 1.992 1.650 1209.1 2342 27
62.50 2.155 2.155 1.697 1139.8 .458 26
61.50 2.300 2.300 1.735 1072.9 .565 5
60.50 2.425 2.425 1.762 1008.6 .663 25
— 59.50 2.500 2.500 1.786 948.5 715 26
58.50 2.542 2.542 1.816 887.7 726 3
57.50 2.577 2.577 1.841 832.3 735 23
56.50 2.608 2.608 1.865 .7 7463 3
- 55.50 2.728 2.728 1.890 729.2 .838 23
$4.50 2.898 2.898 1.918 681.6 .980 22
53.50 3.007 3.097 1.955 635.6  1.162 21
r‘

| THE LOWEST FACTOR OF SAFETY WAS 1481 ATR = 73.00.

j" X= 175,00 , ¥ = 135.00 :

i

Cat 3



J—

FS

FS

FS

DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT:

WORK STRESS ULT STRESS

THE LOWEST FACTOR OF SAFETY UWAS

X= 175.00 , Y=

FS

125.00 :

Fs

DELYA FS
oUE TO

GEOGRIDS KIP-FT/FT GEOGRIDS

2150.6
2120.3
2087.3
2049.0
2006.4
1954.0
1865.2
1994.9
1983.1 .
1969.7
1931.8
1909.6
1887.5
1774.0
1687.3
1599.2
1512.1
1428.1
1347.1
1269.8
1196.0
1125.5
1057.1
989.7
929.0
871.4
819.2

1.420 AT R = 73.50.

Fs

DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

68.50
67.50
D(FS)/DR
66.50
65.50
67.25
67.00
66.75
66.25
66.00
65.75
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50

1.451 1.451
1.452 1.452
IS NEGATIVE AT RMAX.
1.444 1.444
1.472 1.472
1.451 1.451
1.450 1.450
1.447 1.447
1.436 1.436
1.436 1.436
1.454 1.454
1.564 1.564
1.664 1.664
1.745 1.745
1.815 1.815
1.858 1.858
1.871 1.871
1.888 1.888
1.902 1.902
1.951 1.931
1.993 1.993

........

1.276

1.313
1.338
1.356
1.370
1.384
1.395
1.408
1.420
1.431
1.442

2000.8
1956.5

1900.3
1818.3
1944.7
1930.3
1916.3
1881.9
1860.8
1839.5
1734.2
1651.3
1567.8
14687.4
1409.4
1337.7
1266.4
1198.3
1133.3
1070.5

DELTA FS

# SLICES

........

OUE TO # SLICES

137
.183
-103
114
.125
.148
.160
.17

-251

.352

RONRRRNYBYYYLELELYE




PR—

o

54.50 2.082 2.082 1.452 1011.9 .630

53.50 2.181 2.181 1.467 954.9 714
52.50 2.233 2.233 1.483 901.0 751
51.50 2.302 2.302 1.512 848.7 .790
50.50 2.390 2.390 1.561 801.2 .829
49.50 2.499 2.499 1.624 750.8 -876
48.50 2.674 2.674 1.694 701.2 .981

THE LOWEST FACTOR OF SAFETY WAS 1.436 AT R = 66.00.

SUMMARY OF RESULTS FOR CRITICAL CIRCLE:
X = 175.00.
Y = 130.00.
RADIUS OF CRITICAL CIRCLE = 69.75.

MINIMUM FS = 1.416 (TENSAR GEOGRIDS AT WORKING STRESS).

FS (TENSAR GEOGRIDS AT ULTIMATE STRESS) = 1.416./
FS (UNREINFORCED) = 1.291.
TOTAL DRIVING MOMENT =  1915.74 KIP-FT/FT
CRITICAL CIRCLE EXTENDS TO ELEVATION 60.25.
ELEVATION OF TENSAR GEOGRIDS INTERSECTED BY CRITICAL CIRCLE :
86.50 (PULL OUT STRESS = 3.08 KIPS/FT )
90.50 (PULL OUT STRESS = .48 KIPS/FT )

CALCULATIONS HAVE BEEN COMPLETED.

BRI



1]

| N
1T
T TT

i R

SiTE

CPTOACHLED:

IIERE RN

s T 1y
IR B ERE

DI POSAL

)
¥
LT

-I![:l:;‘

i
T
H

-
o

Tty
e

[
[

RS SECTITN
1
LB L
-

[N S

.
1
T

F )

o

)
i,

Piod

T

A R )

RS S I A

1.42
(inboard)

S S L S B ) 15 ' S5 % U N W 2

t-the truck

138

ithey

load and with 5 layers%ofgedgrid

M,

% W

|

1]
-
iy
a8

Short term with waste™excavated.and water
&

at the existing grade

. - o
o -H (]
. . —
- - —
: L] [\
afot. = +
. 1]
an s
. . - .
.m.. ]

28

Ml SN A

cANE RS AT AN

4R 58 W B




W Dwu’épa:ﬁ‘a;)

Foclox

| D of Seteq
3A Case 3, but w1tmﬁg’e té‘ué]c load. ' I 1.35 '

| JEEND |

. (inboard)

et g




B

ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKES03/11/91%1

0.

0.0

1.
2.
3.
L

11.
12.
13.
14.
15.
16.
17.
18.
19.

a1,
2.
23,
24.

26.
27,

1.
1.
2.
26.
22.
3.
3.
5.
19.
20.
21,
4.
10.
6.
7.
8.
16.

0.
50.
108.
147.
162.
182.

221.5

229.
258.
135.
174.
S0.

286.
168.

221.5

266.
7.
286.
286.

151.30
157.20
157.30

121.
135.
163.

151.2

115.
160.

2.

26.
22.
3.
3.

25.
19.
20.
21.

17.
21.

ar.

27.
10.
18.
12.

.12
-085

.11
.72
.25

86.5
86.5
98.
98.
92.
78.
8.5
92.
86.5
92.
56.5
56.5
99.5

100.5

99.5
98.

92.
99.
99.
98.
92.
92.
92.
98.
90.
90.

t.
-3
1.8
.5
1.
0.

0.
0.
0.
0.
0.

34.

0.7
0.6
0.6
0.0
0.0
0.9

N. Ebaarv
Date 8/l



4.
50.
148.

86.5
90.25
90.5
91.0
91.5
92.5
20.
56.5
76.5
20.
SEARCH
180.

0.

90.
90.
70.
70.

109

130.
17.
119.
120.
138.

100.

0.0624

0.

135.
155.
157.
161.
165.
172.

20.

20.

1.

1.
1.

1.
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TENSLO1 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY BY THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

DATE 08-06-1991
TIME 16:25

ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKES03/11/91$1
*%& UNITS - FEET AND KIPS
NO SEISMIC FORCES

SOIL INFORMATION:
NO. GAMMA CBAR TANCPHIBAR) RU W
1 7120 1.000  .000 PHREATIC .70
085 300  .000 PHREATIC .60
096 1.800  .000 PHREATIC .60

2
3
& .0 S00  .000 PHREATIC .00
s /71‘; 1.000  .000 PHREATIC .00
6

v 125 .000 -675  PHREATIC .90

INE ARRAY:

NO.  X-LEFT Y-LEFT  X-RIGHT  Y-RIGHT SLOPE  SOIL TOPLINE
1 50.00 86.50 108.00 86.50 -0000 2 *
2 108.00 86.50 115.00 90.00 .5000 6 *
3 115.00 90.00 121.00 92.00 3353 1 *
4 121.00 92.00 135.00 92.00 .0000 1 *
5 135.00 92.00 147.00 98.00 .5000 1 *
é 147.00 98.00 151.20 98.00 .0000 1 *
7 151.20 $8.00 151.30 99.00 9.9994 5 *
8 151.30 99.00 157.20 99.00 .0000 5 *
9 157.20 99.00 157.30 98.00 -9.999%4 5 *

10 157.30 $8.00 162.00 98.00 -0000 1 *

1" 162.00 $8.00 174.00 92.00 -.5000 1 *

12 174.00 92.00 221.50 78.00 -.2947 2 *

13 221.50 78.00 229.00 84.50 8667 2 *

1% 229.00 84.50 258.00 92.00 .2586 2 *
15 258.00 92.00 271.00 98.00 4615 1 *
16 271.00 98.00 286.00 98.00 .0000 1 *

17 151.20 98.00 157.30 $8.00 -0000 1

18 115.00 90.00 1560.00 90.00 0000 6

19 108.00 86.50 135.00 86.50 .0000 2

20 135.00 86.50 160.00 90.00 - 1400 2

21 160.00 90.00 174.00 92.00 1429 2

22 258.00 92.00 286.00 92.00 .0000 2

&

yo:oo 56.50 286.00 56.50 .0000

PHREATIC SURFACE COORDINATES:
NO. X-COORD . Y-COORD.

1 50.00 90.00
2 148.00 ' 90.00
3 160.00 70.00
4 286.00 70.00

Opne > A



B ¢

UNIT WEI

GHT OF FLUID=  .0624 KIP/FT3

NO STONE COLUMNS.

TENSAR GEOGRID PLACEMENT:
LAYER ELEVATION X-LEFT X-RIGHT XCOVERAGE

WV U -

86.50 109.00 135.00 100.
90.25 130.00 155.00 100.
90.50 117.00 157.00 100.
91.00 119.00 161.00 100.
91.50 120.00 165.00 100.
92.50 138.00 172.00 100.

TENSAR GEOGRID STRENGTH DATA:
LAYER ULT STREN WRKG STREN FS-PULL OUT

WS UWN

DERATING

KIPS/FT KIPS/FT

4.00 4.00 1.5
4.00 4.00 1.5
4.00 4.00 1.5
4.00 4£.00 1.5
4.00 4.00 1.5
4.00 4.00 1.5

CONSTANT FOR NEAR-TANGENT GEOGRIDS= .05

APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
THE MINIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 56.50
THE MAXIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 76.50

THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS

AUTOMATI

C SEARCH FOR CRITICAL CIRCLE:

INITIAL X = 175.00, INITIAL Y =  130.00.
DELX = 20.00, DELY = 20.00.

X= 175.00 , Y = 130.00 :

RADIUS

......

67.50
66.50
65.50
64.50
63.50
62.50
61.50

FS FS Fs ORIVING OELTA FS

GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : OUE TO  # SLICES

WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

1.444 1.444 1.392 2174.7 .052
1.424 1.424 1.360 2138.1 .064
1.417 1.417 1.338 2097.3 .078
1.413 1.413 1.319 2051.9 .09
1.371 131 1.239 1982.8 132
1.443 1.443 - 1.262 1895.5 .181
1.399 1.399 1.301 2037.8 .098
1.386 1.386 1.279 2023.0 .107
1.353 1.353 1.233 2004.4 .120
1.389 1.389 1.264 1961.1 L1465
1.407 1.407 1.250 1939.2 .157
1.425 1.425 1.256 1917.3 .169
1.528 1.528 1.284 1810.6 264
1.633 1.633 1.312 1722.0 .321
1.720 1.720 1.331 1637.1 .389
1.796 1.796 1.343 1555.0 .452
1.841 1.861 1.354 1476.2 486
1.852 1.852 1.364 1401.6 .488

1.867 1.867 1.376 1326.6 -491
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60.50 1.877 1.877 1.385 1257.5 492 3
59.50 1.912 1.912 1392 1191.5 .520 23
58.50 1.987 1.987 1.308 1128.7 .589 22
57.50 2.084 2.084 1.410 1066.9 674 22
56.50 2.168 2.168 1.424 1008.0 745 21
55.50 2.216 2.216 1.435 953.8 .781 21
54.50 2.284 2.284 1.468 904.4 .816 19
53.50 2.382 2.382 1.524 852.1 .859 19

THE LOWEST FACTOR OF SAFETY WAS 1.353 ATR =  69.75.
X= 195.00 , Y = 130.00 :
FS 123 FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT MIT MOMENT: DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

73.50 2.032 2.032 2069.0 .388 30
72.50 2.014 2.014 2052.6 415 30
71.50 1.973 1.973 2034.7 416 30
70.50 1.945 1.945 2011.6 418 28
69.50 1.927 1.927 1988.4 420 28
68.50 1.910 1.910 1962.6 422 27
67.50 1.924 1.924 1927.3 448 27
69.25 1.923 1.923 1981.7 420 28
69.00 1.915 1.915 1978.5 420 27
68.75 1.913 1.913 1970.7 421 27
68.25 1.908 1.908 1954.2 423 27
68.00 1.912 1.912 1945.5 431 27
67.75 1.918 1.918 1936.6 439 27
66.50 1.953 1.953 1885.0 4B 26
65.50 1.986 1.984 1842.3 522 26
64.50 2.015 2.015 179.8 557 26
63.50 2.028 2.028 1742.4 569 26
62.50 2.047 2.047 1683.1 584 S
61.50 2.074 2.074 1620.3 .601 5
60.50 2.106 2.106 1553.7 .621 Fa]
59.50 2.164 2.164 1481.3 646 2%
58.50 2.77 2.177 1406.3 632 26

-- 2 FAILURE SURFACES FOR R= 57.50  (IDENTIFIED LEFT TO RIGHT)
57.50 2.003 2.003 1.4 1330.1 599 20
57.50  15.815 15.815 15.815 8.1 .000 6
56.50 2.010 2.010 1.462 1217.5 .548 19

~- 2 FAILURE SURFACES FOR R= 58.25 }(IDEIITIFIED LEFT TO RIGHT)
58.25 1.968 1.968 1.353 1416.3 .616 21
58.25 7.643 7.643 7.643 29.2 .000 6

== 2 FAILURE SURFACES FOR R= 58.00 ‘(lDEITlFIED LEFT TO RIGHT)
58.00 1.986 1.986 1.370 1387.6 .616 21
58.00 9.220 9.220 9.220 21.0 .000 6

-- 2 FAILURE SURFACES FOR R= 57.75 . (IDENTIFIED LEFT TO RIGHT)
57.75 1.999 1.999 1.3¢ 1358.9 61 21
57.75  11.638 11.638 11.:;: 13.9 .000 6

-- 2 FAILURE SURFACES FOR R= S7.25  (IDENTIFIED LEFT TO RIGHT)
57.25 2.005 2.005 1.418 1301.6 588 20
57.25 24.735 %.735 2..735 3.6 .000 6

-- 2 FAILURE SURFACES FOR R= 57.00  (IDENTIFIED LEFT 70 RIGHT)
57.00 2.008 2.008 1. 1272.2 575 19
57.00 56.57% 56.574 56.574 .8 .000 6
56.75 2.009 2.009 1.647 126467 562 19
55.50 2.054 2.054 1.521 1125 .532 19
56.50  2.109 2.109 1.581 1011.6  .528 19
$3.50 2.293 2.293 1.772 896.3 521 18




THE LOWEST FACTOR OF SAFETY WAS

X= 155.00 , Y =

FS

130.00 :

FS

1.908 AT R = 68.25.

FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT

D(FS)/DR
71.50
70.50
69.50
68.50
67.50
66.50

65.50 -

64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50

WORK STRESS ULT STRESS

3.546

3.617
IS NEGATIVE
3.700
3.781
3.860
3.948
4.005
4£.069
4.122
4.165
4£.204
4£.279
4.379
4£.493
4.626
4.774
5.008
5.249
5.657
6.244
6.957

3.617
AT RMAX.
'3.700
3.781
3.860
3.948
4.005
4£.069
4.122
4.165
4£.204
4.279
4.379
4.493
4.626
4.774
5.008
5.249
5.657
6.244
6.957

THE LOWEST FACTOR OF SAFETY WAS

X= 175.00 , Y =

FS

150.00 :

FS

3.948
4.005
4.069
4.122
4.165
4.204
4.247
4.301
4.361
4.428
4.496
4.629
4.748
5.007
5.351
5.744

DRIVING
MOMENT :

725.4
683.2
643.5
604.3
571.8
539.6
510.0
482.8
457.1
431.8
406.7
382.3
358.6
336.0
310.6
288.6
266.0
261.7
218.2

3.546 AT R = 73.50.

FS

DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

...........

93.50 1.907 1.907
92.50 1.840 1.840
91.50 1.778 1.778
90.50 1.731 1.731
89.50 1.690 1.690
88.50 1.654 1.654
87.50 1.625 1.6
86.50 1.602 1.602

== 2 FAILURE SURFACES FOR R=
85.50 1.437 1.437
85.50 15.851 15.851
84.50 1.479 1.479
86.25 1.597 1.597
- 86.00 1.593 1.593
85.75 1.589 1.589

== 2 FAILURE SURFACES FOR R=
85.25 1.445 1.445
85.25 26.948 26.948

== 2 FAILURE SURFACES FOR R=

1.453

1.453

.........

DELTA FS

DUE TO # SLICES
GEOGRIDS KIP-FT/FT GEOGRIDS

.........

qBg8g838888 28

g

DELYA FS

DUE TO # SLICES

RRRRNENEEEYBEE

CRRRRY

1.907 2311.6 .000 3
1.840 2309.1 .000 31
1.777 2301.4 -001 29
1.719 2287.7 012 29
1.666 2268.1 -024 29
1.618 2242.5 -037 29
1.574 2209.6 .051 28
1.534 2170.5 .068 28
85.50 C(IDENTIFIED LEFT TO RIGHT)
1.350 2140.9 -086 25
15.851 15.6 .000 6
1.369 2045.8 110 25
1.525 2159.8 073 28
1.515 2148.7 077 28
1.507 2137.3 .082 28
85.25 CIOENTIFIED LEFT TO RIGHT)
1.353 2117.0 092 S
26.948 6.4 -000 6
85.00 CIDENTIFIED LEFT TO RIGHT)
1.356 2093.3 098 F]

_ 85.00 F.0.S. VERY LARGE (SUMMSA LESS THAM .01)

Corne 3h




84.75 1.465 1.465 1.361 2069.6 -104 25

83.50  1.542 1.542 1.405 1950.7  .137 25

82.50  1.637 1.637 1.445 1855.2  .193 2%

81.50  1.732 1.732 1.489  1757.5 243 3

80.50  1.868 1.868 1.533 1663.4 335 3

79.50  2.037 2.037 1.583 1569.2  .454 3

78.50  2.194 2.194 1.616  477.9  .578 21

77.50  2.297 2.297 1.644  1388.0  .653 21 .
76.50  2.339 2.339 1.674 1301.1 .665 20 Cone > A
75.50  2.370 2.370 1.700  1220.4  .670 20

74.50  2.451 2.451 1.729  1141.8 .72 20

73.50  2.630 2.630 1.765 1067.1 .865 20

THE LOWEST FACTOR OF SAFETY WAS 1437 AT R = 85.50.

X= 175.00 , Y = 110.00 :

FS FS FS DRIVING DELYA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : OUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

53.50 1.527 1.527 1.199 1590.2 327 29
52.50 1.529 1.529 1.202 1520.2 327 29
D(FS)/DR IS NEGATIVE AT RMAX.
51.50 1.530 1.530 1.203 1453.1 327 29
50.50 1.529 1.529 1.203 1388.6 326 29
49.50 1.527 1.527 1.202 1326.7 -324 27
48.50 1.539 - 1.539 1.200 1267.5 339 a7
50.25 1.526 1.526 1.201 1374.8 325 28
50.00 1.526 1.526 1.201 1359.0 .325 28
49.75 1.527 1.527 1.202 1341.9 325 rig
49.25 1.526 1.526 1.202 1311.6 324 27
49.00 1.529 1.529 1.201 1296.7 327 27
48.75 1.534 1.534 1.201 1282.0 333 27
47.50 1.560 1.560 1.196 12112 364 27
46.50 1.581 1.581 1.191 1157.5 .390 27
45.50 1.617 1.617 1.187 1104.9 430 27
44.50 1.636 1.636 1.184 1054.6 .452 26
43.50 1.651 1.651 1.185 1008.7 467 24
42.50 1.686 1.686 1.202 961.6 483 24
41.50 1.723 1.723 1.222 914.8 .501 24
40.50 1.780 1.780 1.244 867.6 535 23
39.50 1.854 1.854 1.264 823.9 590 22
38.50 1.942 1.942 1.291 778.1 -651 22
37.50 2.037 2.037 1.320 733.2 .78 22
36.50 2.122 2.122 1.353 688.1 .769 21
35.50 2.193 2.193 1.386 645.2 -.807 20
34.50 2.276 2.276 1.424 602.0 .851 21
33.50 2.380 2.380 1.477 558.0 .903 21

THE LOWEST FACTOR OF SAFETY UAS 1.526 AT R = 49.25.

X = 180.00 , Y = 130.00 :

FS 2 FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEQGRIDS

73.50 1.548 1.548 1.423 2211.4 124 30
72.50 1.562 1.542 1.379 2234.6 -163 30
71.50 1.578 1.578 1.361 21947 217 29




73.25 1.527 1.527 1.393 2262.9 134 30
73.00 1.532 1.532 1.388 2253.7 144 30
.75 1.537 1.537 1.384 2244.3 .153 30
72.25 1.552 1.552 1.375 2224.6 177 30
72.00 1.564 1.564 1.371 2214.3 .193 30
7.7 1.57 1.571 1.365 2205.8 -206 29
70.50 1.623 1.623 1.347 2146.9 .276 29
69.50 1.650 1.650 1.327 2094.2 .323 27
68.50 1.666 1.666 1.303 2041.3 -363 27
67.50 1.658 1.658 1.279 1986.2 379 27
=~ 2 FAILURE SURFACES FOR R= 66.50 CIDENTIFIED LEFY TO RIGHT)
66.50 1.531 1.531 1.159 1929.1 .373 3
66.50 F.0.S. VERY LARGE (SUMWSA LESS THAN .01)
65.50 1.540 1.540 1.167 1837.2 373 23
67.25 1.650 1.650 1.273 1972.1 377 27
67.00 1.641 1.641 1.266 1960.3 375 26
66.75 1.624 1.624 1.250 1945.6 373 25
66.25 1.533 1.533 1.161 1905.7 .373 23
66.00 1.536 1.536 1.163 1882.6 373 23
65.75 1.538 1.538 1.165 1859.8 373 3
64.50 1.547 1.547 1.17 1749.1 373 3
63.50 1.567 1.567 1.180 1663.3 .387 22
62.50 1.611 1.611 1.185 1582.6 425 22
61.50 1.677 1.677 1.19 1503.0 484 22
60.50 1.746 1.746 1.202 1427.8 544 2
59.50 1.780 1.780 1.212 1356.2 .568 22
58.50 1.826 1.826 1.232 1286.8 5% 20
57.50 1.888 1.888 1.268 1222.1 .621 19
56.50 1.962 1.962 1.31 1154.7 .651 19
55.50 2.086 2.086 1.358 1088.3 727 19
54.50 2.234 2.234 1.411 1022.6 .823 19
53.50 2.402 2.402 1.470 957.0 .932 18

THE LOWEST FACTOR OF SAFETY WAS

X= 170.00 , Y =

FS

1.436
1.450
1.437
1.430
1.433
1.439
1.443
1.446
1.465
1.483
1.507
1.544
1.59%
1.675
1.776
1.887
2.034
2.163
2.212
2.334

130.00 :

FS

1.436
1.450
1.437
1.430
1.433
1.439
1.443
1.446
1.465
1.483
1.507
1.544
1.594
1.675
1.776
1.887
2.034
2.163
2.272
2.334

1527 ATR = 73.25.

Fs

1.651
1.666

DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

1938.2
1919.8
1883.3
1865.1
1847.1
1757.9
1689.1
1618.1
1547.9
1479.7
1412.0
1343.0
1276.4
1207.1
1140.2
1075.9
1015.8

DUE TO # SLICES

.103
A27
178
247
324
433

622
.668
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58.50 2.362 2.362 1.687 955.0 675 3
57.50 2.383 2.383 1.703 899.5 .680 23
56.50 2.400 2.400 1.716 846.9 .684 23
55.50 2.497 2.497 1.729 796.5 .768 23
54.50 2.637 2.637 1.744 748.9 .892 22
53.50 2.799 2.799 1.766 702.9 1.033 21

THE LOWEST FACTOR OF SAFETY UAS 1.430 AT R = 73.00.

X= 175.00 , Y = 135.00 :

FS FS FsS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT 2 DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

cnsamw csmesmaccce ccccccacnas SCctcccne eccomcanmr Seerecee Secsmwee

78.50 1.528 1.528 1.496 2239.2 .032 30
77.50 1.500 1.500 1.457 2209.0 .043 29
76.50 1.476 1.476 1.421 2176.0 .055 2
75.50 1.457 1.457 1.388 2137.7 .070 29
74.50 1.450 1.450 1.365 2095.1 .085 29
73.50 1.358 1.358 1.255 2042.6 .102 26
72.50 1.424 1.424 1.280 1953.9 .16k 26
7%4.25 1.451 1.451 1.362 2083.5 .089 29
74.00 1.452 1.452 1.358 2071.7 .093 29
3.75 1.435 1.435 1.338 2058.3 .098 27
73.25 1.369 1.369 1.261 2020.4 .108 26
73.00 1.384 1.384 1.267 1998.3 116 26
72.75 1.404 1.404 1.27% 1976.1 .130 26
71.50 1.508 1.508 1.308 1862.6 .199 25
70.50 1.596 1.596 1.335 1775.9 .261 24
69.50 1.712 1.712 1.366 1687.8 346 24
68.50 1.815 1.815 1.389 1600.8 425 23
67.50 1.899 1.899 1.404 1516.7 495 3
66.50 1.948 1.948 1.419 1435.7 .529 21
65.50 1.965 1.965 1.433 1358.4 .532 21
64.50 1.981 1.981 1.646 1284.6 .535 21
63.50 1.99% 1.99% 1.458 1214.2 .536 21
62.50 2.076 2.076 1.47 1145.8 .606 21
61.50 2.193 2.193 1.489 1078.3 704 20
60.50 2.316 2.316 1.506 1017.6 .810 20
59.50 2.3 2.377 1.525 960.1 .853 20
58.50 2.443 2.443 1.548 907.8 895 18
THE LOWEST FACTOR OF SAFETY UAS 1358 AT R = 73.50.

X= 175.00 , ¥ = 125.00 :

FS Fs FS ORIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

68.50 1.389 1.389 1.3% 2089.4 075 3
67.50 1.389 1.389 1.300 2045.1 .089 3
D(FS)/OR IS NEGATIVE AT RMAX.
66.50 1.379 1.379 1.248 1989.0 .13 30
65.50 1.403 1.403 1.228 1906.9 A7 29
67.25 1.387 1.387 1.288 2033.4 .099 31
67.00 1.386 1.386 1.277 2018.9 .109 30
66.75 1.383 1.383 1.263 2004.9 120 30
66.25 .37 1.31 1.230 1970.6 A2 30
66.00 1.370 1.370 1.218 19%9.5 .152 29

W3A



R RO B

1

)

Y

-

B

65.75 1.386 1.386 1.223 1928.1 .163
64.50 1.488 1.488 1.248 1822.9 .239
63.50 1.579 1.579 1.270 1739.9 .309
62.50 1.651 1.651 1.283 1656.4 369
61.50 1.712 1.712 1.292 1576.1 .420
60.50 1.748 1.748 1.302 1498.0 )
59.50 1.755 1.755 1.307 14626.4 Ry
58.50 1.763 1.763 1.315 1355.0 448
57.50 1.770 1.770 1.321 1286.9 449
56.50 1.79%0 1.790 1.326 1222.0 -46h
55.50 1.840 1.840 1.330 1159.1 .510
54.50 1.913 1.913 1.334 1100.5 579
53.50 1.995 1.995 1.341 1043.5 .654
52.50 2.032 2.032 1.348 989.6 .684
51.50 2.082 2.082 1.367 937.4 715
50.50 2.150 2.150 1.404 889.8 T46
49.50 2.234 2.234 1.450 839.4 784
48.50 2.372 2.372 1.501 789.8 .87

THE LOWEST FACTOR OF SAFETY UAS 1370 AT R = 66.00.

SUMMARY OF RESULTS FOR CRITICAL CIRCLE:

X = 175.00.
¥ = 130.00.
RADIUS OF CRITICAL CIRCLE = 69.75.

MINIMUN FS = 1.353 (TENSAR GEOGRIDS AT WORKING STRESS).

FS (TENSAR GEOGRIDS AT ULTIMATE STRESS) = 1.353.

FS (UNREINFORCED) = 1.233.

TOTAL DRIVING MOMENT = 2004.39 KIP-FT/FT

CRITICAL CIRCLE EXTENDS TO ELEVATION 60.25.

ELEVATION OF TENSAR GEOGRIDS INTERSECTED BY CRITICAL CIRCLE =
86.50 (PULL OUT STRESS = 3.08 KIPS/FT )
90.50 (PULL OUT STRESS = <48 KIPS/FT )

CALCULATIONS HAVE BEEN COMPLETED.
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ORANGE SUPEFUNDSMWASTE CONT.SLEFT SIDE DIKE$03I11I91£1

0.

0.0

1.
2.
3.
4.
S.
6.
7.
8.
9.
10.
1.
12.
13.

10.

0.
50.
108.
147.
162.
182.

221.5

229.
258.
135.
174.
50.

286.
168.

221.5

266.
271,
286.
286.

151.30
157.20
157.30

121.
135.
163.

151.2

115.
160.

10.

10.

.12

.085
.096

.11

15

86.5
86.5
98.
98.
92.
78.
84.5
92,
86.5
92.
56.5
56.5
99.5

100.5

99.5
98.
98.
92.
99.
99.
98.
92.
92.
92.
98.
90.
90.

0.0624

0.
0.

0.
0.

34.

0.7
0.6
0.6
0.0
0.0
0.9
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86.5
90.25
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91.0
9.5
92.5
20.
56.5
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20.
SEARCH
170.

6.
109
130.
17.
119.
120.
138.

125.

0.

135.
155.
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165.
172.

20.

.05
4.
4.
4.00
4.00
4.00
4.00
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TENSLOT PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY BY THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAM BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

DATE 08-06-1991

TIME 16:46

ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKES03/11/91%1

#&% UNITS - FEET AND KIPS

NO SEISMIC FORCES

SOIL INFORMATION:
NO. GAMMA CBAR TANCPHIBAR) RU w

1 -~120 1.000 -000 PHREATIC .70
2 085 .300 000 PHREATIC .60
3 _~<09% 1.800 .000 PHREATIC .60
& 110 .500 .000  PHREATIC .00
5 .000 1.000 .000 PHREATIC .00
é

/125 .000 675  PHREATIC .90

LINE ARRAY: / N

NO.  X-LEFT Y-LEFT  X-RIGHT  Y-RIGHT SLOPE  SOIL TOPLINE

1 50.00 86.50 108.00 86.50 .0000
2 108.00 86.50 115.00 90.00 -5000
3 115.00 90.00 121.00 92.00 3333
4 121.00 92.00 135.00 92.00 .0000
S 135.00 92.00 147.00 98.00 -5000
6 147.00 98.00 162.00 98.00 .0000
7 162.00 98.00 174.00 92.00 -.5000
8 174.00 92.00 221.50 78.00 - 2947
9 221.50 78.00 229.00 84.50 -8667
10 229.00 84.50 258.00 92.00 2586
11 258.00 92.00 271.00 98.00 4615
12 271.00 98.00 286.00 98.00 -0000
13 115.00 90.00 160.00 90.00 .0000
14 108.00 86.50 135.00 86.50 .0000
15 135.00 86.50 160.00 90.00 -1400
16 160.00 90.00 174.00 92.00 1429
17 258.00 92.00 286.00 92.00 .0000
18 50.00 56.50 286.00 56.50 -0000

PHREATIC SURFACE COORDI NATES:,/
NO. X-COORD. ¥-COORD .

1 50.00 94.00
2 148.00 94.00
3 160.00 79.00
4 286.00 79.00

T iElG‘II'I' OF FLUID=  .0624 KIP/FT3

NO STONE COLUMNS.
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TENSAR GEOGRID PLACEMENT:
LAYER ELEVATION X-LEFT X-RIGHT XCOVERAGE
1 86.50 109.00 135.00 100.
90.25 130.00 155.00 100.
90.50 117.00 157.00 100.
91.00 119.00 161.00 100.
91.50 120.00 165.00 100.
92.50 138.00 172.00 100.

- S I R ]

TENSAR GEOGRID STRENGTH DATA:
LAYER ULT STREN WRKG STREN FS-PULL OQUT
KIPS/FT KI1PS/FT

1 4.00 4.00 1.5
2 4.00 4.00 15
3 4.00 4.00 1.5
4 4.00 4.00 1.5
S 4.00 4.00 1.5
6 4.00 4.00 1.5

DERATING CONSTANT FOR NEAR-TANGENT GEOGRIDS= .05

APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
THE MINIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 56.50
THE MAXIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 76.50

THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS
AUTOMATIC SEARCH FOR CRITICAL CIRCLE:

INITIAL X = 170.00, INITIAL Y = 125.00.
DELX = 20.00, DELY = 20.00.

X= 170.00 , Y = 125.00 :

FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

68.50  1.312 1.312 1.281 1977.7  .031 31
67.50  1.331 1.331 1.289  1891.6  .043 30
DCFS)/DR IS NEGATIVE AT RMAX.
66.50  1.352 1.352 1.29  1808.5  .055 2
65.50  1.378 1.378 1308  1723.1 069 .
64.50  1.416 1.416 1.331 1639.5  .085 2
63.50  1.462 1.462 1.360  1558.0  .102 29
62.50  1.540 1.540 1392 4774 148 28
61.50  1.631 1.631 1426  139%9.2  .206 28
60.50  1.734 1.734 1.461 1323.2 .23 28
59.50  1.869 1.869 1498 1299  .3N i
58.50 1.988 1.988 1.529 1176.6 459 26
57.50  2.097 2.097 1.55¢  1105.3  .543 %
56.50  2.169 2.169 1.576  1038.6  .593 r]
55.50  2.201 2.201 1.597 975.8  .604 2%
54.50  2.238 2.238 1.621 913.8  .617 2%
53.50  2.278 2.278 1.647 853.8  .631 3
52.50  2.34% 2.344 1.669 798.5 .65 3
51.50  2.47 2.4 1.696 %39 .76 F4]
50.50  2.619 2.619 1.720 6%.3 .89 22
49.50  2.754 2.754 1.745 648.1  1.009 2
48.50  2.854 2.854 1.778 601.6  1.076 21

THE LOMEST FACTOR OF SAFETY UAS 1.312ATR = 68.50.
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X = 190.00 , Y =

FS

125.00 :

Fs

Fs

DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

..................

68.50 1.804 1.804
67.50 1.792 1.792
66.50 1.790 1.790
65.50 1.79%0 1.790
64.50 1.766 1.766
63.50 1.757 1.757
62.50 1.761 1.761
64.25 1.761 1.761
64.00 1.758 1.758
63.75 1.757 1.757
63.25 1.757 1.757
63.00 1.760 1.760
62.75 1.760 1.760
61.50 1.762 1.762
60.50 1.795 1.795
59.50 1.837 1.837
58.50 1.887 1.887
57.50 1.936 1.936
== 2 FAILURE SURFACES FOR R=
56.50 1.835 1.835
56.50 22.465 22.465
55.50 1.920 1.920
57.25 1.943 1.943
57.00 1.954 1.951
56.75 1.959 1.959
== 2 FAILURE SURFACES FOR R»
56.25 1.856 1.856
56.25 7%.171 7.1
56.00 1.877 1.877
55.75 1.898 1.898
54.50 2.031 2.031
53.50 2.151 2.151
52.50 2.286 2.286
51.50 2.395 2.395
50.50 2.496 2.496
49.50 2.542 2.542
48.50 2.643 2.643

THE LOWEST FACTOR OF SAFETY WAS

X= 150.00 , Y = 125.00 :

Fs

Fs

DELTA FS

OUE TO # SLICES

1.481 2023.4 .323 n
1.449 1986.7 342 31
1.421 1945.9 370 29
1.392 1906.4 .397 29
1.364 1867.8 -402 29
1.349 1825.6 -408 28
1.345 1777.9 416 27
1.357 1857.6 404 29
1.353 1847.2 405 28
1.351 1836.5 407 28
1.348 1814.3 410 28
1.348 1800.4 412 27
1.346 1789.0 414 27
1.339 1734.2 43 26
1.340 1682.8 456 26
1.341 1630.1 496 26
1.346 1572.9 541 25
1.354 15133 .382 25
56.50 CIDENTIFIED LEFT TO RIGHT)
1.236 1456.2 599 22
22.465 7.4 -000 (]
1.286 1362.2 634 2
1.356 1497.7 .586 25
1.35¢9 1481.8 591 25
1.362 1465.7 596 25
56.25 CIDENTIFIED LEFT TO RIGHT)
1.248 1432.7 .608 22
74.171 1.5 .000 ]
1.260 1409.2 .616 22
1.273 1385.8 .625 22
1.353 1264.6 677 22
1.425 1167.2 726 21
1.505 1073.1 .782 21
1.598 979.4 796 21
1.703 886.5 793 20
1.803 796.7 .739 20
1.914 72.0 729 19
1757 AT R = 63.50.
FS DRIVING DELTA FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :

WORK STRESS ULT STRESS

68.50 3.487 3.487
67.50 3.607 3.607
O(FS)/OR 1S NEGATIVE AT RMAX.
66.50 3.722 3.722
65.50 3.831 3.831
64.50 3.964 3.964
63.50 4£.103 4£.103
62.50 4.260 4.260

DUE TO # SLICES

GEOGRIDS KIP-FT/FT GEOGRIDS

660.5
616.7
ines
530.7
489.9
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61.50 4.402 4.402 4.402 453.9 .000 28
60.50 4.535 4.535 4.535 421.4 .000 27
59.50 4.693 4.693 4.693 389.0 .000 27
58.50 4.851 4.851 4.851 359.1 .000 27
57.50 5.032 5.032 5.032 329.8 .000 26
56.50 5.186 5.186 5.186 304.4 .000 26
55.50 5.385 5.385 5.346 280.7 .039 2
54.50 5.693 5.693 5.588 255.0 .105 F]
53.50 6.062 6.062 5.873 230.1 .189 25
52.50 6.566 6.566 6.266 204.4 300 2%
$1.50 7.093 7.093 6.656 182.1 437 3
50.50 7.87 7.874 7.253 158.0 .621 3
49.50 8.861 8.861 7.993 135.2 .868 22
48.50  10.485 10.485 9.264 1126 1.2 3
THE LOWEST FACTOR OF SAFETY WAS 3.487 AT R =  68.50.
X= 170.00 , Y = 145.00 :
FS FS FS ORIVING DELYA FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :
WORK STRESS ULT STRESS GEOGRIOS KIP-FT/FT GEOGRIDS

DUE TO # SLICES

88.50 1.620 1.620 1.620 2458.7 .000 30
87.50 1.587 1.587 1.587 2413.3 .000 29
86.50 1.554 1.554 1.554 2367.8 .000 29
85.50 1.522 1.522 1.522 2318.8 .000 29
== 2 FAILURE SURFACES FOR R= 84.50 CIDENTIFIED LEFT TO RIGHT)
84.50 1.378 1.378 1.378 2270.5 .000 25
84.50 62.269 62.269 62.269 4.0 .000 5
83.50 1.400 1.400 1.389 2170.4 011 25
85.25 1.514 1.51% 1.514 2306.0 .000 29
85.00 1.507 1.507 1.507 2292.7 -000 29
84.75 1.498 1.498 1.498 2282.1 .000 28
84.25 1.383 1.383 1.380 2246.0 -003 ]
84.00 1.388 1.388 1.383 2220.7 -005 25
83.75 1.39% 1.394 1.386 2195.5 -008 25
82.50 1.425 1.425 1.402 2070.7 .023 25
81.50 1.454 1.454 1.416 1972.3 .038 25
80.50 1.487 1.487 1.433 1875.2 .055 25
79.50 1.526 1.526 1.452 1777.6 .074 25
78.50 1.570 1.570 1.475 1680.7 .095 24
77.50 1.623 1.623 1.504 1588.2 -120 24
76.50 1.702 1.702 1.554 1497.0 .148 24
75.50 1.817 1.817 1.610 1407.6 .207 23
74.50 1.933 1.933 1.673 1318.7 .260 23
73.50 2.116 2.116 1.741 1231.5 375 22
72.50 2.346 2.346 1.815 1148.0 .53 22
71.50 2.568 2.568 1.870 1068.3 .698 20
70.50 2.732 2.732 1.921 989.8 .811 20
69.50 2.820 2.820 1.973 915.2 847 20
68.50 2.903 2.903 2.030 843.3 874 19

THE LOWEST FACTOR OF SAFETY WAS

X= 170.00 , Y= 105.00 :

1378 ATR = 84.50.

FS FS FS DRIVING DELYA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : OUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS




48.50 1.764 1.764 1.409 1192.7 354 29
47.50 1.79% 1.79 1.417 1133.0 377 28
D(FS)/DR 1S NEGATIVE AT RMAX.
46.50 1.809 1.809 1.428 1073.3 .381 28
45.50 1.823 1.823 1.438 1016.2 .385 28
44.50 1.838 1.838 1.449 960.4 .389 27
43.50 1.843 1.843 1.451 911.2 392 26
42.50 1.858 1.858 1.459 861.0 .399 26
41.50 1.899 1.899 1.464 813.5 434 26
40.50 1.942 1.942 1.469 767.2 47T 5
39.50 1.982 1.982 1.469 725.2 513 25
38.50 2.042 2.042 1.475 683.1 567 25
37.50 2.069 2.069 1.478 644.3 .591 25
36.50 2.110 2.110 1.496 609.9 6% 23
35.50 2.173 2.173 1.530 572.7 643 22
34.50 2.237 2.237 1.564 538.2 673 22
33.50 2.342 2.342 1.601 504.8 762 22
32.50 2.451 2.451 1.632 474.4 .819 21
31.50 2.593 2.593 1.680 441.1 912 20
30.50 2.741 2.741 1.728 410.0 1.013 20
29.50 2.859 2.859 1.781 379.6 1.078 20
28.50 2.988 2.988 1.841 349.8  1.147 19

THE LOMWEST FACTOR OF SAFETY UWAS 1.764 AT R = 48.50.

X= 175.00 , Y= 125.00 :

FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT: DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

renen crecoccccasa ceccccsew= ceesscns ececceccecss eeccecaes eAcnevess

R D B R B

|

68.50
67.50
D(FS) /DR
66.50
65.50
67.25
67.00
66.75
66.25
66.00
65.75
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

1.342 1.342.
1.347 1.347
IS NEGATIVE AT RMAX.
1.341 1.341
1.367 1.367
1.346 1.346
1.346 1.346
1.344 1.344
1.335 1.335
1.335 1.335
T 1.3%1 1.351
1.447 1.447
1.545 1.545
1.626 1.626
1.697 1.697
1.743 1.743
1.762 1.762
1.785 1.785
1.807 1.807
1.844 1.844
1.916 1.91
2.012 2.012
2.111 2.1
2.166 2.166
2.243 2.243
2.340 2.340
2.460 2.460
2.642 2.642

THE LOWEST FACTOR OF SAFETY WAS

1.222
1.206
1.257
1.247
1.235
1.206
1.195
1.201
1.231
1.257
1.275
1.291
1.307
1.320
1.336
1.351
1.366
1.382
1.400
1.415
1.432
1.466
1.521
1.590
1.664

1.335ATR =

1655.3
1567.2
1481.5
1402.4
1383.7
1248.4
1176.3
1106.4
1039.0
978.0
918.8
859.5
807.4
753.0
701.4

66.00.
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X= 165.00 , Y=

fS

125.00 :

FS

FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

D(FS)/DR
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

1.517 1.517
1.529 1.529
IS NEGATIVE AT RMAX.
1.549 1.549
1.572 1.572
1.598 1.598
1.628 1.628
1.659 1.659
1.700 1.700
1.753 1.753
1.822 1.822
1.929 1.929
2.064 2.064
2.214 2.214
2.416 2.416
2.605 2.605
_2.778 2.778
2.899 2.899
2.970 2.970
3.040 3.040
3.1 3.1
3.293 3.293

THE LOWEST FACTOR OF SAFETY UAS

X= 170.00 , Y = 130.00 :

FS

FS

1.535
1.546
1.557
1.57
1.584
1.605
1.635
1.678
1.725
1.779
1.838
1.896
1.950
1.991
2.033
2.077
2.120
2.163
2.212

DRIVING
MOMENT =

1687.3
1614.5

1542.5
1471.9
1402.7
1334.8
1269.2
1200.1
1135.2
1071.7
1009.9
948.2
887.7
831.1
774.8
720.9
669.6
620.5
574.4
531.0
488.8

15177 AT R = 68.50.

FS

DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT =
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

-----------

1.416
1.457
1.509
1.59
1.692
1.801
1.959
2.099
2.223
2.302
2.352
2.396
2.441

2157.5
2069.6
1980.2
2134.7
2112.9
2091.2
2047.4
2024.9
2002.6
1891.6
1805.2
17171
1630.1
1546.7
1465.2
1384.1
1306.9
1228.4
1153.6
1081.7
1014.1

946.0

883.2

823.5

DELTA FS
DUE TO

015
027
041

075
-095
-118
<344
.203
.285
376
.320
-656
.787
.867
.893

.948
1.081

DELTA FS
DUE TO

# SLICES

# SLICES

]
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55.50 2.573 2.573 1.776 765.3 797 23

54.50 2.748 2.748 1.810 711.1 937 22

53.50 2.943 2.943 1.847 660.3 1.096 21
THE LOWEST FACTOR OF SAFETY WAS 1.312 AT R = 73.00.

X= 170.00 , Y = 135.00 :

12 ES Fs ORIVING DELTA fS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT = DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

............................................................

78.50 1.446 1.446 1.446 2278.0 -000 30
77.50 1.412 1.412 1.408 2229.3 -004 28
76.50 1.334 1.334 1.321 2148.9 .013 26
75.50 1.352 1.352 1.328 2058.4 024 26
77.25 1.392 1.392 1.386 2213.0 .006 27
77.00 1.365 1.365 1.357 2195.3 -008 rig
76.75 1.329 1.329 1.319 21717 .010 26
76.25 1.338 1.338 1.322 2126.3 015 26
76.00 1.342 1.342 1.324 2103.6 .018 26
7B.75 1.347 1.347 1.326 2081.0 .02t 26
74.50 1.375 1.375 1.339 1965.9 .036 26
73.50 1.402 1.402 1.352 1873.1 051 5
72.50 1.433 1.433 1.367 17817 066 s
71.50 1.466 1.466 1.382 1692.1 .084 25
70.50 1.514 1.514 1.410 1604.4 «104 ]
69.50 1.575 1.575 1.449 1518.5 .126 ]
68.50 1.676 1.676 1.493 1432.4 183 24
67.50 1.775 1.775 1.538 1351.4 -238 3
66.50 1.915 1.915 1.587 1270.8 .328 3
65.50 2.095 2.095 1.641 1191.7 454 3
64.50 2.259 2.259 1.682 11149 S77 22
63.50 2.389 2.389 1.716 1041.6 673 20
62.50 2.469 2.469 1.752 o71.1 017 20
61.50 2.523 2.523 1.788 904.0 735 20
60.50 2.578 2.578 1.825 840.2 54 20
$9.50 2.698 2.698 1.866 778.1 832 20
58.50 2.912 2.912 1.916 718.0 996 19

THE LOWEST FACTOR OF SAFETY WAS 1329 AT R = 76.75.

X= 175.00 , Y = 130.00 :

FS Fs FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

------------------------------------------------------------

73.50 1.376 1.376 1.328 2279.9 -049 N
72.50 1.365 1.365 1.305 2225.1 -060 3
71.50 1.365 1.365 1.293 2166.8 072 3
70.50 1.366 1.366 1.281 2105.3 .085 30
72.25 1.363 1.363 1.300 2211.0 063 31
72.00 1.362 1.362 1.296 2196.5 <066 n
n.on 1.363 1.363 1.295 2181.8 -069 n
7n.eS 1.366 1.366 .29 2151.7 075 3
71.00 1.368 1.368 1.290 2136.4 078 3
70.75 1.370 1.370 1.289 2120.9 .081 31
69.50 1.329 1.329 1.209 2021.4 119 28
68.50 1.402 1.402 1.235 1925.0 167 28
70.25 1.354 1.35 1.266 2087.4 .088 9




70.00 1.342 1.342 1.245 2069.0 .097 29
69.75 1311 1.31 1.203 2045.2 .108 28
69.25 1.347 1.347 1.215 1997.4 .131 28
69.00 1.364 1.364 1.222 1973.2 .143 28
68.75 1.383 1.383 1.228 1949.2 .154 28
67.50 1.482 1.482 1.263 1829.3 219 27
66.50 1.595 1.595 1.296 1731.1 299 26
65.50 1.691 1.6M 1.321 1637.8 370 25
64.50 1.777 1.777 1.339 1547.6 .438 25
63.50 1.834 1.834 1.358 1460.8 476 o]
62.50 1.860 1.860 1.375 1378.3 484 r3
61.50 1.890 1.890 1.397 1295.6 493 23
60.50 1.917 1.917 1.415 1218.9 .501 3
59.50 1.972 1.972 1.434 1145.4 .538 23
58.50 2.070 2.070 1.454 1074.5 817 22
57.50 2.189 2.189 1.477 1006.8 713 22
56.50 2.29 2.294 1.501 %2.6 .79 21
55.50 2.367 2.367 1.526 881.3 841 21
54.50 2.468 2.468 1.577 825.2 891 19
53.50 2.606 2.606 1.657 768.4 949 19

THE LOWEST FACTOR OF SAFETY WAS 1311 ATR = 69.75.

X = 180.00 , Y = 130.00 :

FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WMWITHOUT NOMENT 2 DUE TO # SLICES
HORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

73.50 1.515 1.515 1.401 2298.9 A13 30
72.50 1.515 1.515 1.364 2248.8 <151 30
DCFS)/OR 1S NEGATIVE AT RMAX.
71.50 1.550 1.550 1.353 2197.2 97 29
70.50 1.604 1.604 1.345 2139.5 259 29
69.50 1.640 1.640 1.330 2077.9 .309 27
68.50 1.664 1.664 1.311 2016.4 353 27
67.50 1.666 1.666 1.293 1952.8 373 27
-- 2 FAILURE SURFACES FOR R= 66.50 CIDENTIFIED LEFT TO RIGHT)
66.50 1.548 1.548 1.178 1885.9 37N 23
66.50 F.0.S. VERY LARGE (SUMWSA LESS THAN .01)
65.50 1.564 1.564 1.189 1789.6 37 3
67.25 1.661 1.661 1.289 1936.7 372 27
67.00 1.654 1.654 1.283 1922.7 37 26
66.75 1.639 1.639 1.268 1906.0 370 25
66.25 1.552 1.552 1.181 1861.5 372 3
66.00 1.556 1.556 1.183 1837.4 373 23
65.75 1.560 1.560 1.186 1813.4 374 3
64.50 1.582 1.582 1.203 1694.6 379 23
63.50 1.615 1.615 1.217 1601.0 .398 2
62.50 1.675 1.675 1.231 1512.3 N4 22
61.50 1.759 1.759 1.250 1423.3 .510 22
60.50 1.841 1.841 1.265 1344.0 576 22
$9.50 1.889 1.889 1.282 1266.1 607 22
58.50 1.955 1.955 1314 1188.8 641 20
$7.50 2.039 2.039 1.364 119.1 675 19
56.50 2.141 2.141 1.435 1046.9 716 19
35.50 2.296 2.296 1.490 978.5 806 19
54.50 2.480 2.480 1.560 912.6 .920 19
53.50 2.691 2.691 1.641 847.0 1.050 18

THE LOWEST FACTOR OF SAFETY WAS 1515AT R = 73.50.
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X= 175.00 , ¥ =

FS

135.00 :

Fs

FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT

WORK STRESS ULT STRESS

THE LOWEST FACTOR OF SAFETY WAS

X= 175.00 , ¥ =

Fs

140.00 :

FS

DRIVING
MOMENT :

DELTA FS
DUE TO

GEOGRIDS KIP-FT/FT GEOGRIDS

1.577
1.610
1.652

2152.1
2136.0
2118.4
2072.2
2047.2
2022.3
1894.3
1796.0
1697.8
1601.9
1509.4
14620.0
1334.5
1252.6
1761
1097.4
1022.7

956.6

891.7

831.4

1310ATR = 73.50.

FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT
WORK STRESS ULY STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

7.75

76.75
75.50
76.50
73.50
72.50
.50

crcenacccas

DRIVING
MOMENT :

2158.9
2054.6
2203.7
2187.6
217
2132.7
2107.6
2081.0
1948.9
1845.6
1743.2
1642.5
1543.1

-104
117
178
.235
323

-480
.520
.530

550
.631
740
.859
914

DELTA FS
DUE TO

# SLICES

# SLICES

RREXNNVIYIYYINRIYIIEELES

Core 4




70.50 2.013 2.013 1.473 1451.3 .539 21

69.50 2.069 2.069 1.501 1360.6 .568 21
68.50 2.110 2.110 1.529 1273.8 .580 21
67.50 2.151 2.151 1.558 1190.8 .593 21
66.50 2.248 2.248 1.592 1108.5 .656 20
65.50 2.405 2.405 1.628 1031.7 .78 20
64.50 2.575 2.575 1.662 961.8 913 20
63.50 2.699 2.699 1.703 893.3 -995 20

THE LOMEST FACTOR OF SAFETY WAS 1.318ATR = 77.50.

X= 180.00 , Y= 135.00 :

FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

—mmme- esmccccccne Scoccacccns Cececcces ecceseeer ecccaens eSscccees

78.50 1.526 1.526 1.454 2401.7 .07t 3
77.50 1.499 1.499 1.415 2353.9 -084 30
76.50 1.517 1.517 1.401 2306.8 -115 30
78.25 1.499 1.499 1.424 2390.7 076 31
78.00 1.498 1.498 1.621 379.6 077 n
n.Ts 1.497 1.497 1.417 2368.1 .080 n
7.25 1.498 1.498 1.41 3462.5 .087 30
77.00 1.502 1.502 1.408 2330.9 096 30
76.75 1.509 1.509 1.405 2319.0 104 30
75.50 1.548 1.548 1.391 2254.6 157 30
74.50 1.581 1.581 1.381 2200.0 -201 29
73.50 1.643 1.643 1.375 2137.9 .268 28
72.50 1.686 1.686 1.362 2075.4 326 27
71.50 1.719 1.719 1.344 2010.1 37 27
-- 2 FAILURE SURFACES FOR R= 70.50 CIDENTIFIED LEFT TO RIGHT)
70.50 1.607 1.607 1.210 1950.6 -398 3
70.50  31.943 31.943 31.943 6.7 .000 6
69.50 1.628 1.628 1.225 1847.7 <403 23
71.25 1.722 1.722 1.339 1993.4 .382 27
71.00 1.735 1.75 1.335 1976.6 -390 27
70.75 1.728 1.728 1.331 1959.6 398 7
70.25 1.612 1.612 1.213 1924.6 -399 3
70.00 1.618 1.618 1.217 1898.8 -400 23
69.75 1.623 1.63 1.221 1873.2 -402 23
68.50 1.650 1.650 1.241 1746.1 409 22
67.50 1.673 1.673 1.258 1648.5 415 22
66.50 1.721 1.721 1.275 1554.4 447 22
65.50 1.808 1.808 1.295 1460.9 513 22
64.50 1.907 1.907 1.316 13741 5N 22
63.50 1.990 1.990 1.338 1291.3 652 21
62.50 2.051 2.051 1.361 1211.3 -690 21
61.50 2.139 2.139 1.410 1137.1 729 19
60.50 2.254 2.254 1.479 1062.4 775 19
59.50 2.403 2.403 1.559 987.7 844 18
58.50 2.612 2.612 1.640 920.0 97 18

THE LOWEST FACTOR OF SAFETY WAS 1497 ATR = 77.75.

X= 170.00 , Y = 135.00 :

FS fs Fs DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT NOMENT : DUE YO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

............................................................




78.50  1.446 1.446 1.446  2278.0 .00
— 7750 1.412 1.412 1.408 22293 .004
76.50  1.33% 1.334 1321 21489  .013
75.50  1.352 1.352 1.328  2058.4 .02
7.5 1392 1.392 1.386  2213.0  .006
~ 77.00  1.365 1.365 1.357 21953 .008
- 76.75  1.329 1.329 1319 21717 .00
76.25  1.338 1.338 132 21263 .015
76.00  1.342 1.362 1.324  2103.6  .018
~ S 1347 1.347 1326 2081.0  .021
74.50  1.375 1.375 1.339  1965.9  .036
73.50  1.402 1.402 1352 1873.1 .051
o= 72.50  1.433 1.433 1.367  1781.7  .066
i 71.50  1.466 1.466 1.3 1692.1  .08%
: 70.50  1.514 1.514 1.410 16046  .104
69.50  1.575 1.575 1.449 15185  .126
~ 68.50  1.676 1.676 1493 14324 .83
: 67.50 1.775 1.775 1.538 1351.4 538
66.50  1.915 1.915 1.587  1270.8  .328
o~ 65.50  2.095 2.095 1.661 1917 .45%
: 64.50  2.259 2.259 1.682 11149  .S77
- 63.50  2.389 2.389 1.716 10416  .673
62.50  2.469 2.469 1.752 971.1 7
- 61,50 2.523 2.523 1.788 904.0 735
: 60.50  2.578 2.578 1.825 840.2 .754
59.50  2.698 2.698 1.866 778.1 832
— 58.50  2.912 2.912 1.916 718.0 .99
. THE LOWEST FACTOR OF SAFETY WAS 1.320 ATR =  76.75.
~
"7 SUMMARY OF RESULTS FOR CRITICAL CIRCLE:
X = 175.00.
- Y= 135.00.
. RADIUS OF CRITICAL CIRCLE = 73.50.
= MINIMUN FS = 1.310 (TENSAR GEOGRIDS AT WORKING STRESS).
3 /
* FS (TENSAR GEOGRIDS AT ULTIMATE STRESS) = 1.310.
FS (UNREINFORCED) = 1.218.
r TOTAL DRIVING MOMENT =  2097.18 KIP-FT/FT
{ CRITICAL CIRCLE EXTENDS TO ELEVATION  61.50.
ELEVATION OF TENSAR GEOGRIDS INTERSECTED BY CRITICAL CIRCLE :
r-\ 86.50 (PULL OUT STRESS = 2.62 KIPS/FT )
t. CALCULATIONS HAVE BEEN COMPLETED.
r-
!
r
!
i
r‘
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ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKES03/11/9181

0.

0.0 0.

1. s0. 86.5
2. 108. 86.5
3. 7. 98. Crse 4 A
4. 162. 98.
5. 182. 92.
6. 221.5 78.
7. 229. 84.5
8. 258. 92.
9. 135. 86.5
10. 174. 92.

1. 50. 56.5 - \/a,(?,bd‘ij &_g Aato.
12. 286. 56.5
13. 168. 99.5 _ W ol de ness ? EACULL"

1. 215 100.5

15. 266. 99.5

16. . sa. Chloeckedd EV N. Khoarv
17. 286. 98.

18. 286. 92.

19. 151.30  99. dDate- & / 19 / 4/
20. 157.20 9.

21. 15730  98.

22. 121. 92.

=, 135, 92.

2. 163. 92.

. 151.2 9.

26. 115, 9.

27. 160, 9.

999.

1.

1. 2. 2.

2. 26. 6.

26. 22. 1.

22. 23. 1.

. 3. 1.

3. 25. 1.

25. 1. 5.

19. 20. 5.

20. 21. 5.

21. 4 1.

.. 10. 1.

10. 6. 2.

6. 7. 2.

7. 8. 2.

8. 16. 1.

1. 17. 1.

25, 21. 1.

26. 27, 6.

2. 9. 2.

9. 27. 2.

ar. 10. 2.

8. 18. 2.

1. 12. ‘.

999.

1. 42 1. 0. 1.1 0.7
2. .085 3 0. 1.1 0.6
3. 0% 1.8 0. 1.1 0.6
4. At 5 0. 1.4 0.0
5. Je oo 0. 1.1 0.0
6. 425 o. 3. 1.1 0.9




P

7

+

Y Y

-

50.

148.
160.
286.

0.
86.5
90.25
90.5
91.0
91.5
92.5
20.
56.5
76.5
20.
SEARCH
170.

98.
98.
87.5
87.5

109

130.
17.
119.
120.
138.

0.0624

0.

135.
155.
157.
161.
165.
172.

20.

.05
L.
4.
4.00
4.00
4.00
4.00

20.

1.

1.
1.
1.
1.

Core $A




TENSLOT PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY BY THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

DATE 08-06-1991

TIME 16:41

ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKE$03/11/91%1

**% UNITS - FEET AND KIPS

NO SEISMIC FORCES

SOIL INFORMATION:
NO. GAMMA CBAR TAN(PHIBAR) RU M

1 _Z120 1.000 .000 PHREAYIC .70
2 085  .300 .000  PHREATIC .60
3 709 1.800 .000 PHREATIC .60
4 _<110  .500 .000 PHREATIC .00
5 /.712 1.000 .000 PHREATIC .00
6

125 .000 .675 PHREATIC .90
e

LINE ARRAY: ¢ .—

NO.  X-LEFT Y-LEFT  X-RIGHT  Y~RIGHT SLOPE  SOIL TOPLINE

1 50.00 86.50 108.00 86.50 .0000
2 108.00 86.50 115.00 90.00 +5000
3 115.00 90.00 121.00 92.00 3333
4 121.00 92.00 135.00 92.00 .0000
5 135.00 92.00 147.00 98.00 -5000
6 147.00 98.00 151.20 98.00 -0000
7 151.20 98.00 151.30 99.00 9.999%
8 151.30 99.00 157.20 99.00 .0000
9 157.20 99.00 157.30 98.00 -9.99%4
10 157.30 98.00 162.00 98.00 .0000
1" 162.00 98.00 174.00 92.00 -.5000
12 174.00 92.00 221.50 78.00 -.2947
13 221.50 78.00  229.00 84.50 .8667
14 229.00 84.50 258.00 92.00 .2586
15 258.00 92.00 271.00 98.00 4615
16 271.00 98.00 286.00 98.00 .0000
17 151.20 98.00 157.30 98.00 .0000
18 115.00 90.00  160.00 90.00 .0000
19 108.00 86.50 135.00 86.50 .0000
20 135.00 86.50 160.00 90.060 . 1400
21 160.00 90.00 174.00 92.00 1429
2 258.00 92.00 286.00 92.00 .0000
23 50.00 56.50 286.00 56.50 .0000

PHREATIC SURFACE COORDINATES:
NO. X-COORD . ¥-COORD .

1 50.00 94.00
2 148.00 94.00
3 160.00 81.00
4 286.00 81.00

SENNNNO = b ada NDNNNN NNt VN

-

* % % 2 * % % % % % % % % ¥ #

Covoe 4h




UNIT WEIGHT OF FLUID=  .0624 KIP/FT3

NO STONE COLUMNS.

TENSAR GEOGRID PLACEMENT:

LAYER ELEVATION X-LEFT X-RIGHT XCOVERAGE
86.50 109.00 135.00 100.
90.25 130.00 155.00 100.
90.5¢ 117.00 157.00 100.
91.00 119.00 161.00 100.
91.50 120.00 165.00 100.
92.50 138.00 172.00 100.

VI WN -

TENSAR GEOGRID STRENGTH DATA:
LAYER ULT STREN WRKG STREN FS-PULL oUT
KIPS/FT KIPS/FT

1 4.00 4.00 1.5
2 4.00 4.00 1.5
3 4.00 4.00 1.5
4 4£.00 4.00 1.5
5 4.00 4.00 1.5
é 4.00 4.00 1.5

DERATING CONSTANT FOR NEAR-TANGENT GEOGRIDS= .05

APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
THE MINIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 56.50
THE MAXIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 76.50

THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS

AUTOMATIC SEARCH FOR CRITICAL CIRCLE:
INITIAL X = 175.00, INITIAL Y = 125.00.
DELX = 20.00, DELY = 20.00.

X= 175.00 , Y = 125.00 :

123 FS FS ORIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT: DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

............................................................

68.50 1.320 1.320 1.252 2188.3 067 32
67.50 1.324 1.324 1.245 2129.1 079 3
D(FS)/OR 1S NEGATIVE AT RMAX.
66.50 1.317 1.317 1.201 2059.6 A7 30
65.50 1.337 1.337 1.179 1975.5 -158 29
67.25 1.323 1.33 1.235 2113.8 .088 31
67.00 1.319 1.319 1.222 2101.4 .097 30
66.75 1.320 1.320 1.213 2079.6 .107 30
66.25 1.310 1.310 1.183 2039.3 JA27 30
66.00 1.308 1.308 1.171 2017.9 137 29
65.75 1.322 1.322 1.175 1996.7 147 29
64.50 1.406 1.406 1.196 1891.7 .210 29
63.50 1.492 1.492 1.214 1809.0 279 28
62.50 1.560 1.560 1.223 175.3 336 27
61.50 1.618 1.618 1.251 1643.6 387 27
60.50 1.652 1.652 1.238 1563.5 413 26
$59.50 1.660 1.660 1.243 1488.6 417 25
58.50 1.673 1.673 1.252 1412.0 421 S
57.50 1.687 1.687 1.261 1337.0 425 a5

Cont A
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56.50 1.714 1.714

55.50 1.772 1.772
54.50 1.853 1.853
53.50 1.935 1.935
52.50 1.975 1.975
51.50 2.032 2.032
50.50 2.108 2.108
49.50 2.200 2.200
48.50 2.344 2.344

THE LOWEST FACTOR OF SAFETY WAS

X= 195.00 , Y = 125.00 :

FS FS

1.270 1265.0 AAA
1.278 1195.1 493
1.289 1127.7 564
1.297 1066.7 .638
1.305 1007 .4 669
1.328 948.2 704
1.369 896.0 .738
1.421 841.6 J79
1.476 790.0 .868
1.308 AT R = 66.00.
Fs DRIVING DELTA FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

--------------------------

68.50  1.895 1.895
67.50  1.879 1.879
66.50  1.869 1.869
65.50  1.859 1.859
64.50  1.880 1.880
66.25  1.866 1.866
66.00  1.864 1.864
65.75  1.858 1.858
65.25  1.865 1.865
65.00  1.870 1.870
64.75  1.875 1.875
63.50  1.904 1.904
62.50  1.934 1.934
61.50  1.955 1.955
60.50  1.965 1.965
59.50  1.982 1.982
58.50  2.013 2.013
57.50  2.043 2.043
56.50  2.087 2.087
55.50  2.116 2.116
54.50  2.117 2.117

~= 2 FAILURE SURFACES FOR R=
53.50  1.905 1.905
53.50 16.278 16.278
52.50  1.9% 1.914
54.25  2.106 2.106
54.00  2.095 2.095

== 2 FAILURE SURFACES FOR R=
53.75  1.907 1.907
53.75  13.125 13.125

== 2 FAILURE SURFACES FOR R=
53.25 1.903 1.903
53.25  25.310 25.310

-- 2 FAILURE SURFACES FOR R=
53.00  1.900 1.900
53.00 77.973 77.973
52.75  1.907 1.907
51.50  1.935 1.935
50.50  2.105 2.105
49.50  2.267 2.267
48.50  2.466 2.466

THE LOWEST FACTOR OF SAFETY UWAS

DUE TO # SLICES

1.510  2016.7  .385
1.492  1988.7  .387
1478 1954.6 391
1.462 19248 397
1.452  1887.7  .428
1.475  19%6.8 392
1471 1938.8  .393
1.465 19361 393
1.460  1915.3  .405
1.457  1906.1 412
1.455  1897.0  .420
1.446 18479 460
1.439  1802.3  .495
1.435  1755.9  .520
1.435  1705.2  .530
1439 16493  .543
1.453  1586.6  .560
1.465  1523.2  .S78
1.488  1456.5 .59
1.521  1383.8  .595
1.537  1308.4  .580

53.50 (lDEl_ITIFIED LEFT TO RIGHT)
1.38%  1240.8 .52

16.278 8.5  .000
1.425  1146.7  .489
1.539  1289.3  .567
1.541  1270.2  .553

53.75 CIDENTIFIED LEFT TO RIGHT)
1.37%  1265.1 .53

13.125 3.1 .000

53.25  (IDENTIFIED LEFT TO RIGHT)
1.3% 12169 .509

25.310 4.0 000

53.00  (IDENTIFIED LEFT TO RIGHT)

1.406  1193.2 .49

77.973 .6 .000
1416 1169.8 492
1.460 10571 475
1.625 90.1  .480
1.783 815.6 .48
1.979 69.9 .87
1.858 ATR = 65.75.

25
24
23

23
21
20
20
20

88
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28
28
28
28
27
7
26
7

26
26

24
21
21
24
24

21

21

21

21
21
19
18
18




X= 155.00 , Y =

FS

125.00 :

123

Fs

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT

68.50
67.50
D(FS)/DR
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

WORK STRESS ULT STRESS

2.457
2.501
IS NEGATIVE
2.544
2.587
2.624
2.672
2.710
2.746
2.719
2.821
2.904
2.988
3.086
3.200
3.331
3.502
3.785
4.013
4.487
4.949
5.718

2.457
2.501
AT RMAX.
2.544
2.587
2.624
2.672
2.710
2.746
2.779
2.821
2.904
2.988
3.086
3.200
3.351
3.502
3.75
4.013
4.487
4.949
5.718

THE LOWEST FACTOR OF SAFETY WAS

X= 175.00 , Y =

FS

145.00 :

fs

DRIVING
MOMENT :

2A45T AT R = 68.50.

FS

DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT:

WORK STRESS ULT STRESS

88.50 1.564 1.564
87.50 1.534 1.534
86.50 1.508 1.508
85.50 1.486 1.486
84.50 1.468 1.468
83.50 1.454 1.454
82.50 1.444 1.444
-~ 2 FAILURE SURFACES FOR R=
81.50 1.312 1.312
81.50 23.588 23.588
80.50 1.352 1.352
82.25 1.442 1.442
82.00 1.440 1.440
81.75 1.438 1.438
== 2 FAILURE SURFACES FOR R=
81.25 1.320 1.320
81.25 49.136 49.136
81.00 1.33 1.351
80.75 1.341 1.341
79.50 1.403 1.403
78.50 1.487 1.487
77.350 1.572 1.572
76.50 1.707 1.707
75.50 1.844 1.844

DELTA FS

DUE TO # SLICES
GEOGRIDS KIP-FT/FT GEOGRIDS

-011
.038

.108
154
.206
.270
34b
434
663
846
1.278

DELTA FS

DUE TO # SLICES
GEOGRIDS KIP-FT/FT GEOGRIDS

................

1.564 2583.5 .000
1.527 2546.7 .006
1.492 2508.4 .016
1.459 2664.9 .027
1.429 2416.1 .038
1.403 2360.2 .051
1.379 2299.5 065

81.50 (IOENTIFIED LEFT TO RIGHT)
1.232 2245.3 .080

23.588 10.6 .000
1.255 2147.0 098
1.373 2283.6 .069
1.367 2267.4 072
1.362 2250.9 .076

81.25 CIDENTIFIED LEFT TO RIGHT)

1.236 2220.8 084
49.136 3.3 .000
1.242 2196.1 .089
1.248 2171.5 .093
1.282 2048.7 121
1.313 1949.7 AT
1.348 1850.1 224
1.384 1752.2 .323
1.422 1654.8 422

30
30
29
28
28
28
28
27
26
26
26
26

24
24
24
24
24

25

RUERNBRRV o

Cane 4 A




1

"

-

.

-

T

74.50
73.50
72.50
71.50
70.50
69.50
68.50

1.961
2.040
2.076
2.114
2.190
2.343
2.510

1.961
2.040
2.076
2.114
2.190
2.343
2.510

THE LOWEST FACTOR OF SAFETY WAS

X= 175.00 , Y =

(23

105.00 :

Fs

1.444 1559.0
1.469 1463.8
1.494 1372.6
1.521 1284.0
1.548 1199.7
1.578 1119.7
1.608 1046.2
1.312ATR = 81.50.
FS DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT UWITHOUT MOMENT :

WORK STRESS ULT STRESS

THE LOWEST FACTOR OF SAFETY WAS

.518
.57
.582
.593

<765
.902

DELTA FS
DUE TO

GEOGRIDS KIP-FT/FT GEOGRIDS

1.378
1.435
1.476
1.499

1.425 AT R =

FS

1373.0
1311.6
1417.8
1404.6
1388.7
1357.4
1342.0
1326.7
1252.5
1194.6
1138.2
1082.8
1032.7
983.3
934.4
887.1
841.6
798.3
752.4
708.7
665.9
623.5
579.6
537.0
497.0
459.1

47.50.

DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT =
GEOGRIDS KIP-FT/FT GEOGRIDS

X = 180.00 , Y = 125.00 :
fs Fs
WORK STRESS ULT STRESS
68.50 1.520 1.520
67.50 1.534 1.534
D(FS)/OR IS NEGATIVE AT RMAX.
66.50 1.558 1.558
65.50 1.568 1.568
64.50 1.558 1.558
63.50 1.532 1.532
62.50 1.441 1.441
61.50  1.444 1.444

2241.4
2187.2

2127.8
2069.2
2008.8
1949.2
1873.3
1790.7

.27
.288
272
.27
.27
273
.278
.283
310
.333
.363

.393
407
421
.451
495
541
.593
-634
.663
.695
734

823
.875

DELTA FS
DUE TO

21
21
21
20
20
20
20

# SLICES

# SLICES

........

Cone 44
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1

63.25
63.00
62.75
62.25
62.00
61.75
60.50
59.50
58.50
57.50
36.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

1514
1.493
1.459
1.441
1.442
1.443
1.458
1.493
1.542
1.598
1.624
1.658
1.715
1.776
1.871
1.989
2.120
2.252
2.363

1.514
1.493
1.459
1.4461
1.442
1.443
1.458
1.493
1.542
1.598
1.624
1.658
1.715
1.776
1.871
1.989
2.120
2.252
2.363

THE LOWEST FACTOR OF SAFETY WAS

X= 170.00 , Y= 125.00 :

FS

FS

1.183 1933.0
1.163 1914.5
1.129 1894.3
1.110 1852.4
1.1 1831.7
1.111 1811.1
1.114 1710.2
1.115 1631.7
1.119 1552.9
1.123 1478.9
1.127 1408.2
1.139 1337.4
1.17M 1266.2
1.207 1197.7
1.247 1129.9
1.288 1065.5
1.334 1002.1
1.384 939.4
1.442 876.1
1.1 ATR = 62.50.
FS

ODRIVING DELTA FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

......

D(FS)/OR
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

1.294 1.294
1.306 1.306
IS NEGATIVE AT RMAX.
1.319 1.319
1.338 1.338
1.368 1.368
1.407 1.407
1.473 1.473
1.556 1.556
1.650 1.650
1.774 1.774
1.880 1.880
1.976 1.976
2.037 2.037
2.059 2.059
2.084 2.084
2.1 2.1
2.161 2.161
2.266 2.266
2.387 2.387
2.494 2.494
2.566 2.566

THE LOWEST FACTOR OF SAFETY WAS

X= 165.00 , ¥ =

FS

125.00 ¢

FS

........

1853.3
1774.5
1696.4
1619.2
1544.0
1466.3
1390.5
1317.2
1243.9
1172.6
1105.8
1043.0
981.1
921.1
865.8
811.2
761.6
715.4
668.9

1.294 ATR = 68.50.

FS

DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :

68.50
67.50

1.488
1.495

1.488
1.495

1.488
1.490

28
27
27
26
26
26
26
26
24
24

DgpR

21
21
21
21
20

DUE TO  # SLICES

712
.820
914
-968

DELTA ¢S

DUE TO # SLICES
WORK SYRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

Cpore 4 A
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1

D(FS)/DR IS NEGATIVE AT RMAX.

66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

1.506
1.525
1.548
1.574
1.601
1.637
1.684
1.747
1.845
1.968
2.104
2.289
2.459
2.611
2.713
2.765
2.814
2.862
3.009

1.506
1.525
1.548
1.574
1.601
1.637
1.684
1.747
1.845
1.968
2.104
2.289
2.459
2.611
2.713
2.765
2.814
2.862
3.009

THE LOWEST FACTOR OF SAFETY WAS

X= 170.00 , Y =

FS

130.00 :

FS

1.492 1586.7 014
1.499 1517.5 .026
1.508 1448.6 .040
1.518 1380.7 .055
1.528 1315.1 072
1.545 1246.1 .092
1.57 1181.1 113
1.609 117.7 .138
1.650 1055.9 195
1.696 994.2 .272
1.747 933.6 357
1.797 877.1 493
1.840 820.7 .619
1.87M 766.8 740
1.902 715.5 811
1.933 666.4 832
1.962 620.4 .852
1.990 576.9 .872
2.021 534.7 .988
1.488 AT R = 68.50.
Fs DRIVING DELTA Fs

RADIUS GEOGRIDS AT GEOGRI>DS AT  WITHOUT MOMENT :

------

WORK STRESS ULT STRESS

...........

THE LOWEST FACTOR OF SAFETY UAS

X= 170.00 , Y = 120.00 :

1.548
1.572
1.592
1.610
1.631
1.653
1.675

1.303 AT R =

2146.8
2127.1
2107.4
2068.0
2048.4
2028.7
1930.1
1852.2
177.1
1690.2
1611.5
1532.1
1451.4
1374.2
1295.7
1220.9
1148.9
1081.4
1013.3

950.5

890.8

832.6

778.3

727.6

73.00.

DUE TO # SLICES
GEOGRIDS KIP-FI/FT GEOGRIDS

073

.108
151
.209
274

474
.562
.610

29
29
29

28
27
27
27
27
27
26
25
24
24

RRRR
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FS Fs Fs DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

63.50 1.300 1.300 1.246 1832.5 .054
62.50 1.318 1.318 1.252 1756.9 .066
D(FS)/OR IS NEGATIVE AT RMAX.
61.50 1.348 1.348 1.269 1681.9 -079
60.50 1.386 1.386 1.288 1608.1 .098
59.50 1.453 1.453 1.308 1535.1 144
58.50 1.530 1.530 1.332 1461.0 .198
$7.50 1.620 1.620 1.358 1388.2 .262
56.50 1.730 1.730 1.385 1316.6 344
55.50 1.814 1.814 1.398 1247.4 415
54.50 1.887 1.887 1.412 1.7 475
53.50 1.932 1.932 1.426 1113.6 .506
52.50 1.951 1.951 1.437 1052.2 Sté
51.50 1.966 1.966 1.446 994.2 .520
50.50 1.983 1.983 1.456 937.5 .527
49.50 2.016 2.016 1.465 883.6 551
48.50 2.086 2.086 1.473 831.4 .612
47.50 2.187 2.187 1.486 780.1 701
46.50 2.285 2.285 1.490 736.4 795
45.50 2.334 2.334 1.497 693.3 837
44.50 2.402 2.402 1.519 650.1 .882

43.50 2.498 2.498 1.569 611.2 .928

THE LOWEST FACTOR OF SAFETY WAS 1.300 AT R = 63.50.

SUMMARY OF RESULTS FOR CRITICAL CIRCLE:
X = 170.00.
Y = 125.00.
RADIUS OF CRITICAL CIRCLE = 68.50.

MINIMUM FS = 1.294 (TENSAR GEOGRIDS AT WORKING STRESS).

FS (TENSAR GEOGRIDS AT ULTIMATE STRESS) = 1.294. /

FS (UNREINFORCED) = 1.263.

TOTAL DRIVING MOMENT =  2005.45 KIP-FT/FY

CRITICAL CIRCLE EXTENDS TO ELEVATION 56.50.

ELEVATION OF TENSAR GEOGRIDS INTERSECTED BY CRITICAL CIRCLE :
86.50 (PULL OUT STRESS = -93 KIPS/FT )

CALCULATIONS HAVE BEEN COMPLETED.

# SLICES

20
20

Cone 4/
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1 layer of geogrid installed.

Case Degcnp™e Sofely -
, - .
5 Short term with stabilized waste, water 1.77
at dike crest without the truck load and ‘(inboard)
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ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKES03/11/91$1 '

0.
0.0
1.
2.
3.
4.
S.
6.
7.
8.
9.
10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

2.

0.

50.
124.
147.
162.
182.
221.5
229.
258.
135.
182.
S0.
286.
168.
221.5
266.
27n.
286.
286.
151.30
157.20
157.30
121.
131.
163.
151.2
147.
7.

2.
3.
3.

27.
10.
8.
16.
17.
6.
7.
8.
27.
9.
26.
10.
18.

12.

98.
56.
56.

86.5

86.5

oy cCASE 5

92.

78.

84.5 - Valeadyq of dotou
. alidily of

86.5 - Reasonaoleness of [lescr b
8s.

56.5

56.5 Clackedl N. Kboory
99.5

100.5 date - /9 [9]
9.5

9.

98.

8s.

9.

%.

%8.

%2.

9.

92.

98.

8s.

%0.

1. 0. 1.1 0.7

3 0. 1.1 0.6

1.8 0. t.1 0.6

.5 o. 1.1 0.0

1. o. 1.1 0.0
1.1

0. 3. 0.9

0.0624
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0. 1. 0. .05
90.0 131.5 176. 3.52 1.

$6.5

76.5

20.

SEARCH

190. 125, 20. 20.

1.5




TENSLO1 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY BY THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

DATE 08-06-1991
TIME 17:00

ORANGE SUPEFUNDSUASTE CONT.SLEFT SIDE DIKES03/11/9181
wik UNITS - FEET AND KIPS
NO SEISMIC FORCES

SOIL INFORMATION: .

No. }nu CBAR  TANCPHIBAR) RU w
1 .120  1.000 000 PHREATIC .70
2 085 .300 .000 PHREATIC .60
3 <09 1.800 .000 PHREATIC .60
& 110 .500 .000 PHREATIC .00
5 .000 1.000 .000 PHREATIC .00
6 /.15 .000 .675  PHREATIC .90

LINE ARRAY:

NO.  X-LEFT Y-LEFT  X-RIGHT  Y-RIGHT SLOPE SOIL TOPLINE

-1 50.00 86.50 124.00 86.50 0000 2 .
2 124.00 86.50 131.00 90.00 5000 6 -
3 131.00 90.00  147.00 98.00 .5000 1 -
4  147.00 98.00 162.00 98.00 0000 1 *
S  162.00 98.00 177.00 90.00 -.5333 1 *
6 177.00 90.00 182.00 88.00 -.4000 6 *
7  182.00 88.00 258.00 88.00 0000 3 .
8 258.00 88.00 271.00 98.00 7692 1 *
9 271.00 98.00 286.00 98.00 0000 1 *

10  182.00 88.00 221.50 78.00 -.2532 2

11 221.50 78.00  229.00 84.50 8667 2

12 229.00 84.50  258.00 88.00 207 2

13 131.00 90.00 177.00 90.00 0000 6

1%  124.00 86.50 135.00 86.50 0000 2

15  135.00 86.50  147.00 88.00 1250 2

16  147.00 88.00 182.00 88.00 .0000 2

17  258.00 88.00 286.00 88.00 .0000 2

A

18 50.00 56.50 286:00/ 56.50 .0000

PHREATIC SURFACE COORDINATES:
NO. X-COORD . Y-COORD .

1 50.00 98.00
2 148.00 98.00
3 160.00 56.00
4 286.00 56.00

UNIT WEIGHT OF FLUID=  .0624 KIP/FT3

NO STONE COLUMNS.
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TENSAR GEOGRID PLACEMENT:
LAYER ELEVATION X-LEFT X-RIGHT XCOVERAGE
1 90.00 131.50 176.00 100.

TENSAR GEOGRID STRENGTH DATA:

LAYER ULT STREN WRKG STREN FS-PULL OUT
KIPS/FT KIPS/FT

1 3.52 3.52 1.5

OERATING CONSTANT FOR NEAR-TANGENY GEOGRIDS= .05

APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
THE MINIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 56.50
THE MAXIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 76.50

THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS

AUTOMATIC SEARCH FOR CRITICAL CIRCLE:
INITIAL X = 190.00, INITIAL ¥ =  125.00.
DELX = 20.00, DELY = 20.00.

X= 190.00 , ¥ = 125.00 :

FS FS FS DRIVING DELTA Fs
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUY MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

------------------------------------------------------------

68.50 1.770 1.770 1.770 1675.4 .000 31
67.50 1.808 1.808 1.800 1619.2 .008 30
D(FS)/OR IS NEGATIVE AT RMAX.
66.50 1.851 1.851 1.831 1566.2 .020 29
65.50 1.903 1.903 1.869 1509.7 .034 29
64.50 1.961 1.961 .91 1452.7 .050 29
63.50 2.027 2.027 1.960 1393.6 -067 27
62.50 2.096 2.096 2.011 1337.4 .086 7
61.50 2.169 2.169 2.062 1283.2 .107 26
60.50 2.257 2.257 2.126 1225.1 131 26
59.50 2.357 2.357 2.199 1165.9 .158 25
58.50 2.460 2.460 2.2 1109.2 .183 25
57.50 2.555 2.555 2.364 1052.1 -191 o]
56.50 2.727 2.727 2.528 994.8 199 27
55.50 3.645 3.645 3.437 940.3 .207 25
54.50 3.808 3.808 3.591 884.5 .218 25
53.50 3.945 3.945 3.7 828.7 .228 24
52.50 4.105 4.105 3.865 m.us .2i 21
51.50 4.279 4.279 4.026 7.7 .254 22
50.50 4.490 4.490 4.220 661.1 .270 21
49.50 4.715 4.715 4.425 604.3 .290 21
48.50 4.978 4.978 4.666 548.5 313 19

THE LOWEST FACTOR OF SAFETY WAS 1770 AT R = 68.50.

X= 21000 , Y= 125.00 :

FS FS FS ORIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
638.50 5.161 5.161 4£.899 876.3 .262 31
67.50 5.057 5.057 4. 796 869.6 261 31
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1

3

1

66.50
65.50
64.50
63.50
62.50
61.50
60.50
62.25
62.00
61.75
61.25
61.00
60.75
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

4.910
4.690
4.504
4.39%
4.339
4.327
4.385
4.332
4.328
4.326
4.330
4£.336
4£.343
4.752
5.257
5.944
6.797
7.977
9.556
12.043
15.407
20.721
31.416
61.121
234.831

4.910
4.690
4.504
4.39%
4.339
4.327
4.385
4.332
4.328
4£.326
4.330
4.336
4.343
4.752
5.257
5.944
6.797
7.977
9.556
12.043
15.407
20.721
31.416
61.121
234.831

THE LOWEST FACTOR OF SAFETY UWAS

X= 170.00 , Y =

123

125.00 :

FS

4.650
4.432
4.245
4.129
4.063
4.033
4.065
4.052
4.044
4.037
4.031
4.030
4.031
4.399
4.860
5.488
6.266
7.342
8.771
11.013
14.267
19.546
30.229
60.100
234.831

866.6
861.5
847.4
817.4
774.8
720.4
653.8
762.3
749.0
735.1
704.9
688.6
671.5
584.9
512.5
439.3
372.1
306.9
244 .5
183.1
132.2
89.7
53.6
24.6
5.7

4326 ATR = 61.75.

FS

DRIVING DELTA FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :

...........

2.273
2.21m7
2.281
2.309
2.333
2.364

1012.4
977.9
942.5
905.0
867.3
827.7
789.1
857.8
848.4
838.9
818.1
808.3
798.2
747.0
706.9
665.9

.259
.258
.259
-265

.280

312
353
397

531
-635

1.030
1.140
1.175
1.187
1.020

.000

DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

012
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THE LOWEST FACTOR OF SAFETY VAS

X= 190.00 , ¥ =

FS

145.00 :

FS

22T3 AT R = 52.25.

FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

BRBERRBERS

wd e e e mh e b = e e e b
L] .
)
N
-t

38

THE LOWEST FACTOR OFf SAFETY WAS

X= 190.00 , ¥ =

FS

105.00 :

Fs

1.869
1.862
1.864
1.867
1.866
1.862
1.862
1.865
1.864
1.866
1.8
1.880
1.895
1.912
1.937
1.999
2.070
2.146
2.231
2.326
2.440
2.805
3.487
3.998
4.140
4.381
4.606

DRIVING
MOMENT :

2165.0
2115.9
2058.5
2152.3
2139.4
2129.6
2102.1
2085.4
2072.0
2003.6
1947.3
1889.3
1826.8
1766.5
1705.1
1639.7
1572.0
1507.5
14617
1376.9
1308.0
1240.6
1175.8
1112.9
1048.4

982.9

912.4

1.862 ATR =  87.25.

FS

DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :

D(FS)/0R
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

WORK STRESS ULY STRESS

...........

..........

2.319 2.319
2.383 2.383
IS NEGATIVE AT RMAX.
2.446 2.446
2.524 2.524
2.657 2.657
2.825 2.825
3.128 3.128
3.597 3.597
3.710 3.710
3.795 3.795
3.89% 3.89%
4.020 4.020
4.142 4.142
4.352 4.352
4£.597 4.597
L.79 4. 779

DELTA FS

OUE TO # SLICES

214
37

.250
.265

DELTA fS

DUE TO # SLICES

GEOGRIDS KIP-FT/FT GEOGRIDS

2.291
2.363
2.488
2.648
2.943
3.403
3.506
3.580
3.667
3.778
3.886
4.076
4.298
4.456

921.7
870.2
816.7
768.7
7M7.6
671.0
626.3
561.1
538.8
496.7
458.6
415.6
3%.7
339.1

-155
.161
169
.176
.185
19
204
215

241
256
-276
299
323

--------
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1

32.50
31.50
30.50
29.50
28.50

5.055
5.407
5.956
6.599
7.308

5.055
5.407
5.956
6.599
7.308

THE LOWEST FACTOR OF SAFETY WAS

X= 195.00 , Y =

FS

125.00 :

Fs

4.702 302.7
5.017 267.2
5.513 229.6
6.092 195.2
6.720 163.8

2319 AT R = 48.50.
fS DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUY MOMENT :
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

68.50
67.50
D(FS)/OR
‘' 66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

1.903 1.903
1.958 1.958
IS NEGATIVE AT RMAX.
2.019 2.019
2.083 2.083
2.159 2.159
2.246 2.246
2.332 2.332
2.410 2.410
2.498 2.498
2.602 2.602
2.759 2.759
2.896 2.896
3.047 3.047
3.233 3.233
3.436 3.436
4.004 4.004
5.191 5.1
5.502 5.502
5.843 5.843
6.286 6.286
6.836 6.836

THE LOMEST FACTOR OF SAFETY WAS

X= 185.00 , Y =

FS

125.00 :

123

1.937
1.981
2.037
2.099
2.164
2.236
2.317
2.413
2.560
2.687
2.826
2.999
3.185
3.735

4.905

5.193
5.508
5.919
6.429

1527.0
1467.8
1404.2
1339.4
1277.6
1215.7
1153.5
1088.9
1024.9
961.3
899.2
834.2
769.0
704.9
647.5
588.4
532.8
476.7
421.0

1.903 ATR =  68.50.

FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT
WORK STRESS ULY STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

D(FS)/DR
66.50
65.50
67.25
67.00
66.75
66.25
66.00
65.75
64.50
63.50
62.50
61.50
60.50

1.840 1.840
1.841 1.841
1S NEGATIVE AT RMAX.
1.841 1.841
1.845 1.845
1.840 1.840
1.840 1.840
1.840 1.840
1.841 1.841
1.842 1.842
1.844 1.844
1.852 1.852
1.891 1.891
1.943 1.943
2.006 2.006
2.076 2.076

1.841
1.845
1.840
1.840
1.840
1.841
1.842
1.844
1.852
1.886
1.923
1.7
2.024

DRIVING
MOMENT :

1553.0
1504.9
1587.3
1575.9
1564.5
1561.2
1529.1
1517.0
1456.2
1404.6
1356.0
1303.6
1250.9

.353
-390

.507
.588

DELTA FS

19
18
17
7
16

DUE TO # SLICES

DELTA FS

DUE TO # SLICES

2838883888
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D D R B

§9.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

2.415
2.920
2.973
3.043
3.129
3.205
3.274
3.357
3.506
3.633
3.770
3.936

2.415
2.920
2.973
3.043
3.129
3.205
3.274
3.357
3.506
3.633
3.770
3.936

THE LOWEST FACTOR OF SAFETY WAS

X= 19000 , Y =

23

130.00 :

Fs

2.343 1198.1
2.826 1150.2
2.856 1103.4
2.899 1053.7
2.954 1001.3
3.004 953.8
3.065 904.3
3.140 853.4
3.279 802.0
3.39% 748.9
3.519 697.6
3.670 645.4
1.840 AT R = 68.50.
(23

DRIVING DELTA FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :
WORK STRESS ULTY STRESS

72.50
O(FS)/OR
71.50
70.50
69.50
68.50
67.50
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
$3.50

1.778 1.778
1.782 1.782
IS NEGATIVE AT RMAX.
1.1 1.1
1.822 1.822
1.875 1.875
1.934 1.93%
1.999 1.999
2.073 2.073
2.153 2.153
2.238 2.238
2.343 2.343
2.454 2.454
2.573 2.573
2.879 2.879
3.739 3.739
3.906 3.906
4.050 4.050
&.214 4.214
46110 4.411
4.644 4.644
4.925 4.925

THE LOWEST FACTOR OF SAFETY WAS

X= 190.00 , Y =

F§

120.00 :

FS

1.778 1813.8
1.782 1759.4
1.M 1701.8
1.818 1647.2
1.857 1589.5
1.901 1530.8
1.949 1472.0
2.005 1%11.5
2.063 1353.1
2.125 1296.1
2.203 1233.9
2.285 1unsa
2.378 1115.8
2.677 1055.1
3.529 999.5
3.687 942.0
3.820 883.3
3.972 825.0
4.155 765.3
4.371 705.7
4.632 645.2
1778 AT R = 73.50.
fS DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

63.50 1.846 1.846
62.50 1.89% 1.89%
D(FS)/DR 1S NEGATIVE AT RMAX.
61.50 1.946 1.946
60.50 2.007 2.007
59.50 2.069 2.069
58.50 2.133 2.133
57.50 2.21 2.211
56.50 2.301 2.301

1.821
1.855

1.893
1.938
1.982
2.026
2.082
2.148

1530.9
1476.2

1421.0
1363.1
1308.8
1257.1
1201.0
1143.1

27

25
24

21

20

OUE TO # SLICES
GEOGRIDS KIP-FT/FT GEOGRIDS

242

DELTA FS

DUE TO # SLICES

.025
.039

.053

30
30

N8

27

0
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N R B

Y Y Y Y Ty: T

R

55.50 2.388 2.388 2.214 1088.8 A73
54.50 2.469 2.469 2.289 1034.1 .180
53.50 2.562 2.562 2.375 979.1 .187
52.50 2.856 2.856 2.661 924.0 -195
51.50 3.638 3.638 3.433 868.9 .205
50.50 3.753 3.753 3.538 816.2 .215
49.50 3.872 3.872 3.647 765.7 .225
48.50 4.032 4.032 3.793 711.0 .239
47.50 4.195 4.195 3.941 657.1 254
46.50 4£.370 4.370 4.099 604 .6 .27
45.50 4.563 4.563 4£.273 553.9 .290
44.50 4.827 4.827 4.513 501.0 ) 1
43.50 5.100 5.100 4.760 452.9 .340
THE LOWEST FACTOR OF SAFETY UAS 1.846 AT R = 63.50.

SUMMARY Of RESULTS FOR CRITICAL CIRCLE:
X = 190.00.

Y = 125.00.
RADIUS OF CRITICAL CIRCLE = 68.50.

MINIMUM FS = 1.770 (TENSAR GEOGRIDS AT WORKING STRESS).

FS (TENSAR GEOGRIDS AT ULTIMATE STRESS) = 1.770. /
FS (UNREINFORCED) = 1.770. - )

TOTAL DRIVING MOMENT =  1675.35 KIP-FT/FT

CRITICAL CIRCLE EXTENDS TO ELEVATION 56.50.

ELEVATION OF TENSAR GEOGRIDS INTERSECTED BY CRITICAL CIRCLE :

CRITICAL CIRCLE DOES NOT INTERSECT TENSAR GEOGRIDS.

CALCULATIONS HAVE BEEN COMPLETED.

DERNUERBRRRRR
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ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKE$03/11/9181

0.

0.0

1.
2.
3.
4.
S.
6.
7.
8.
9.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
999.
13.

1.
2.

23.

3.

25.
19.
20.
21.

4.

27.
10.

8.

16.
10.

6.
7.

23,

2.
9.

26.

1.

1.
2.
3.
4.
5.

99.

4.

50.
148.

0.
50.
124.
147.
162.
182.

221.5

229.
258.
135.
182.
S0.

286.
168.

221.5

266.
2n1.
286.
286,

151.30
157.20
157.30

121.
131.
163.

151.2

147.
177.

2.

3.
3.

25.
19.
20.
21.

27.
10.
8.

16.
17.

8.

21.
27.
9.

26.
10.
18.
12.

.12
.085
.096
-1
712
.125

0.
98.
98.

86.5
86.5
98.
98.
92.
78.
84.5
88.
86.5
88.
56.5
56.5
99.5

100.5

99.5
98.
98.
8s8.
99.
99.
98.
92,
90.
92.
98.
88.
90.

1.8
S
1.0

0.0624

0.7
0.6
0.6
0.0
0.0
0.9
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160.
286.

90.0
56.5
76.5

SEARCH
190.

56.
56.

1.
131.5

125.

0.

176.

20.

3.52

20.
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TENSLO1 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY BY THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

DATE 08-06-1991
TIME 17:00

ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKES03/11/91%1

*%® UNITS - FEET AND KIPS

Ccosne SA

NO SEISMIC FORCES

SOIL INFORMATION:

B B

AR A R B

1

B R R

1

NO. GAMA CBAR TANCPHIBAR) RU M

1 120 1.000  .000 PHREATIC .70

2 “7.085 .300 .000 PHREATIC .60

3 .09 1.800  .000 PHREATIC .60

& .10 .500 .000  PHREATIC .00

S _712 1.000  .000 PHREATIC .00

6 _~125 .000  .675 PHREATIC .90

LIKE muw:/

NO. X-LEFT  Y-LEFT X-RIGHT Y-RIGHT  SLOPE SOIL TOPLINE
1  50.00  86.50 124.00  86.50 .0000 2 .
2 126.00 86.50 131.00  90.00 5000 6 .
3 131.00 90.00 147.00  98.00 5000 1 .
4 147.00 98.00 151.20  98.00 .0000 1 »
5 151.20 98.00 151.30  99.00 | 9.999% 5 *
6 151.30  99.00 157.20 99.00 ' .0000 S *
7 157.20 99.00 157.30  98.00 -9.999% 5 .
8 157.30  98.00 162.00  98.00 L0000 1 -
9 162.00 98.00 177.00  90.00  -.5333 1 .
10  177.00  90.00 182.00 88.00 -.4000 & -
11 182.00 88.00 258.00 88.00 ~ .0000 3 %
12 258.00 88.00 271.00  98.00 7692 1 .
13 271.00 98.00 286.00  $8.00 .0000 1 -
% 182.00 88.00 221.50 78.00  -.2532 2

15  221.50  78.00 229.00  84.50 8667 2

16 229.00 84.50 258.00  88.00 4200 2

17  151.20 98.00 157.30  98.00 .0000 1

18 131.00 90.00 177.00  90.00 L0000 6

19 124.00 86.50 135.00 86.50 .0000 2

20 135.00 86.50  147.00 88.00 _—"1250 2

21 147.00 88.00 182.00  88.00 L0000 2

22 258.00 88.00 286.00 88,00 L0000 2

235 S0.00 56.50 286.00  56.50 L0000 &

PHREATIC SURFACE COORDINATES:

NO. X-COORD . ¥-COORD .
1 50.00 98.00
2 148.00 98.00
3 160.00 56.00
4 286.00 56.00

—1
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-

1

4 - -

-

UNIT WEIGHT OF FLUID=

NO STONE

COLUMNS.

TENSAR GEOGRID PLACEMENT:

LAYER ELEVATION X-LEFT X-RIGHT XCOVERAGE

1

90.00

131.50 176.00

TENSAR GEOGRID STRENGTH DATA:
LAYER ULT STREN WRKG STREN FS-PULL OUT
KIPS/FT

1

DERATING CONSTANT FOR NEAR-TANGENT GEOGRIDS=

3.52

KIPS/FT
3.52

0624 KIP/FT3

100.

1.5

-05

APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
THE MINIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS
THE MAXIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS

THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS

AUTOMATIC SEARCH .F(R CRITICAL CIRCLE:

INITIAL X =

190.00, INITIAL ¥ =

DELX = 20.00, DELY = 20.00.

X= 190.00 , Y = 125.00 :

FS

FS

125.00.

FS

DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT:
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT

68.50
67.50
D(FS)/OR
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

1.622 1.622
1.652 1.652
IS MEGATIVE AT RMAX.
1.686 1.686
1.728 1.728
1.77% 1.77%
1.826 1.826
1.881 1.881
1.937 1.937
2.006 2.006
2.083 2.083
2.161 2.161
2.230 2.230
2.363 2.363
3.134 3.134
3.245 3.245
3.332 3.332
3.47% 3.474
3.592 3.592
3.7 3.77
3.839 3.839
3.922 3.922

THE LOWEST FACTOR OF SAFETY WAS

X= 210.00 , Y = 125.00 :

FS

FS

1.668
1.697
1.729
1.766
1.804
1.842
1.889
1.944
2.000
2.064
2.190
2.956
3.060
3.139
3.272
3.382
3.496
3.607
3.678

—eccsemee

1719.0
1662.4
1605.5
1546.3
1490.1
1436.0
1377.9
1318.6
1261.9
1204.8
1147.5
1093.0
1037.2
981.4
924.2
870.4
813.8
7s7.0
701.2

1.622 AT R = 68.50.

FS

DRIVING DELTA FS$

56.50
76.50

DELTA FS

DUE TO # SLICES

.018
-031
045
.060
077

.116
-139
.161
-166
172
.178
-186
.193

210
.220

-245

RAY

21

21
21
19

Calke A
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RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :

DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

68.50 4.103 4.103 3.896 11145 .207 31
67.50 4.021 4.021 3.815 1107.7 .206 31
66.50 3.902 3.902 3.697 1104.8 204 30
65.50 3.724 3.724 3.521 1099.6 .203 29
64.50 3.598 3.598 3.395 1083.7 .203 29
63.50 3.624 3.624 3.409 1012.3 215 27
65.25 3.681 3.681 3.479 1097.3 .203 29
65.00 3.661 3.641 3.438 1094.3 .203 29
64.75 3.601 3.601 3.399 1090.5 .203 29
64.25 3.617 3.617 3.412 1069.7 .205 28
64.00 3.623 3.623 3.415 1050.8 .208 28
63.75 3.623 3.623 3.411 1031.7 .21 27
62.50 3.707 3.707 3.475 924.8 .232 27
61.50 3.852 3.852 3.59 826.3 -256 27
60.50 4.095 4.095 3.803 716.3 292 26
$9.50 4.707 4.707 4.365 604.6 341 26
58.50 5.257 5.257 4.860 512.5 397 a3
57.50 5.944 5.944 5.488 439.3 -456 22
56.50 6.797 6.797 6.266 372.1 531 22
55.50 7.977 7.977 7.342 306.9 -635 22
564.50 9.556 9.556 8.7 264.5 785" r)
53.50 12.043 12.043 11.013 183.1 1.030 18
52.50 15.407 15.407 1%4.267 132.2 1.140 18
51.50 20.721 20.721 19.546 89.7 1.175 .17
50.50 31.416 31.416 30.229 53.6 1.187 17
49.50 61.121 61.121 60.100 26.6 1.020 16
48.50 234.831 234.831 234.831 5.7 .000 16
THE LOWEST FACTOR OF SAFETY WAS 3.598 AT R = 64.50.
X= 170.00 , Y = 125.00 :
133 fs Fs DRIVING OELTA ¢S

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT: DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

------------------------------------------------------------

68.50 2.820 2.820 2.820 1430.0 .000 30
67.50 2.780 2.780 2.780 1395.0 .000 29
66.50 2.730 2.730 2.730 1365.6 .000 28
65.50 2.688 2.688 2.688 1331.8 .000 28
64.50 2.644 2.644 2.644 1299.3 .000 28
63.50 2.597 2.597 2.597 1267.4 -000 28
62.50 2.547 2.547 2.547 1236.6 .000 27
61.50 2.497 2.497 2.497 1205.8 .000 26
60.50 2.446 2.446 2.446 175.3 -000 26
59.50 2.397 2.397 2.397 1143.4 .000 s}
58.50 2.344 2.344 2.344 1113.5 -000 24
57.50 2.299 2.299 2.299 1079.7 .000 24
56.50 2.255 2.255 2.255 10645.2 .000 24
55.50 2.213 2.213 2.213 1009.8 .000 24
54.50 2.17%5 2.175 2.173 972.2 .000 23
53.50 2.138 2.138 2.138 934.6 .000 23
52.50 2.104 2.104 2.104 895.0 .000 22
51.50 2.113 2.113 2.103 856.4 O 21
53.25 2.129 2.129 2.129 925.1 .000 3
53.00 2.120 2.120 2.120 915.7 -000 3
52.75 2.110 2.110 2.110 906.2 .000 3
52.25 2.100 2.100 2.100 885.4 .000 22
52.00 2.102 2.102 2.101 875.6 .001 2




51.75
50.50
49.50
48.50

2.109
2.150
2.188
2.235

2.109
2.150
2.188
2.235

THE LOMEST FACTOR OF SAFETY WAS

X= 190.00 , Y =

Fs

145.00 :

FS

2.103
2.117
2.129
2.146

865.4
814.3
7746.2
733.2

2.100 AT R = 52.25.

FS

DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :

WORK STRESS ULT STRESS

...........

. s s s

AAAAIIIFPIR

2.187
2.307
2.650
3.275
3.714
3.820
4.006
4.196

----------

FEFEEE T EEEPPER

1

-
L ] -
§ L]
-
o

2.087
2.187
2.307
2.650
3.275
3.714
3.820
4.006
4.196

THE LOWEST FACTOR OF SAFETY WAS

X= 190.00 , Y =

FS

105.00 =

FS

DELTA FS
DUE TO

GEOGRIDS KIP-FT/FT GEOGRIDS

........

ARPPHARYYR

- b
23
9

1

3y

2114.2
2042.1
1979.5
1919.2
1857.9
1m2.5
1724.8
1660.2
1594 .4
1529.6
1460.8
1393.4
1328.6
1265.6
1201.1
135.7
1065.1

1.734 ATR = 85.25.

Fs

ORIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

......

D(FS)/DR
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50

----------

2.017 2.017
2.058 2.058
IS NEGATIVE AT RMAX.
2.097 2.097
2.146 2.146
2.236 2.236
2.353 2.353
2.576 2.576
2.961 2.961
3.0% 3.014
3.03¢9 3.039
3.229 3.229

1.964
2.009
2.093
2.206
2.4
2.802
2.850
2.868
3.046

1176.0
1123.5

1074.4
1023.0
969.4
921.4
870.4
823.7
m.1
733.8
669.6

.012

.048
.070

13
-154
-190
-199
.207
216

DELTA FS
DUE TO

--------

-133
137
-142
147
.153
159
165
AN
184

22
20
19
20

# SLICES

........

NEERRIERBBBYE

REXRRIYINY

ppuaR

# SLICES

RPYYNVBEL s
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37.50
36.50
35.50
34.50
33.50
32.50
31.50
30.50
29.50
28.50

3.432
3.639
3.944
4.376
4.842
5.055
5.407
5.956
6.599
7.308

3.432
3.639
3.944
4.376
4.842
5.055
5.407
5.956
6.599
7.308

THE LOWEST FACTOR OF SAFETY WAS

X= 195.00 , Y = 125.00 :

FS

FS

3.251
3.419
3.699
4.096
4.521
4.702
5.017
5.513
6.092
6.720

600.4
536.0
467.4
401.5
3461.7
302.7
267.2
229.6
195.2
163.8

2.017ATR = 48.50.

FS

DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :

67.50
D(FS)/DR
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

WORK STRESS ULT STRESS

1.721
1.764
1S NEGATIVE
1.812
1.861
1.920
1.987
2.051
2.107
2.169
2.242
2.355
2.449
2.581
. 2.726
2.857
3.272
4.141
4.243
4.639
5.160
5.856

AT RMAX.
1.812
1.861
1.920
1.987
2.051
2.107
2.169
2.242
2.355
2.449
2.581
2.726
2.857
3.272
4.141
4.243
4.639
5.160
5.856

THE LOWEST FACTOR OF SAFETY WAS

X= 185.00 , Y =

FS

125.00 :

F

1.676 . 1823.6
1.706 1762.5
1.738 1701.0
1.770 1641.9
1.811 1578.3
1.857 1513.5
1.903 1451.7
1.955 1389.8
2.012 1327.6
2.079 1263.0
2.185 1199.0
2.272 1135.4
2.395 1073.3
2.531 1008.3
2.651 943.1
3.055 879.0
3.914 821.6
4.004 762.5
4317 683.4
4.865 9.7
5.514 . . -501.1
1.721 AT R = 68.50.
Fs DORIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT  MOMENT:
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

65.25

IHHEE

1611.9
1599.7

DELTA FS

24
24

22

19
18
17
17
16

OUE TO # SLICES
GEOGRIDS KIP-FT/FT GEOGRIDS

DELTA FS

DUE TO # SLICES

........

IYIVYVYVIYVYE

Core SA




)

i . e B e e e B A

1

63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50

2.816
2.858
2.908
3.010
3.088
3.198
3.343

1.729
1.771
1.822
1.878
2175
2.620
2.656
2.705
2.765
2.816
2.858
2.908
3.010
3.088
3.198
3.343

THE LOWEST FACTOR OF SAFETY WAS

X= 190.00 , Y =

D(FS)/DR
71.50
70.50
69.50
68.50
67.50
66.50
65.50
64.50
63.50
62.50
61.50
60.50
59.50
58.50
57.50
56.50
55.50
$4.50
53.50

FS

130.00 :

FS

1.640 1.640
1.640 1.640
IS NEGATIVE AT RMAX.
1.644 1.644
1.667 1.667
1.710 1.710
1.758 1.758
1.811 1.811
1.870 1.870
1.933 1.933
2.001 2.001
2.084 2.084
2.171 2.7
2.262 2.262
2.51 2.514
3.262 3.262
3.359 3.359
3.451 3.451
3.584 3.584
3.749 3.749
3.896 3.8%
4.068 4.068

THE LOWEST FACTOR OF SAFETY WAS

X= 190.00 , Y =

FS

120.00 :

23

1.724
1.733
1.790
1.831
2.111
2.536
2.552
2.577
2.611
2.639
2.675
2.720
2.815
2.885
2.987
3.121

1535.9
1487.4
1435.0
1382.3
1329.5
1281.5
1234.8
1185.1
1132.6
1085.2
1035.7
984.8
933.4
880.2
829.0
776.8

1.696 AT R = 66.25.

FS

693
1.728
1.766
1.808
1.853
1.900
1.960
2.021
2.091
2.337
3.060
3.170
3.254
3.380
3.534
3.671
3.830

.018
.032
047
.065
.084
.105
.128
154
A7
.182
-188
-195
.203
212
222

DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT: DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

1854.5
1799.9
1742.2
1683.6
1624.7
1564.3
1505.8
1448.8
1386.6
1327.8
1268.5
1207.9
1152.2
1094.8
1036.0

977.7

918.0

858.5

797.9

1.640 AT R = 73.50.

Fs

DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT:
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

..........

63.50 1.678 1.678
62.50 1.76 1.716
D(FS)/OR IS NEGATIVE AT RMAX.
61.50 1.757 1.757
60.50 1.804 1.804

1573.7
1515.8

.000
-004
.016
.030
045
.062
.080
.101
-126
.150
.17
A7
.182
-189
-196
-214

.225
.238

DELTA FS

DUE TO # SLICES

28
27
27
27

RRBRRY
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21
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59.50
58.50
57.50
56.50
55.50
54.50
53.50
52.50
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50

1.852
1.901
1.961
2.029
2.093
2.150
2.215
2.450
3.091
3.159
3.258
3.372
3.461
3.551
3.629
3.7%5
4.063

1.852
1.901
1.961
2.029
2.093
2.150
2.215
2.450
3.091
3.159
3.258
3.372
3.461
3.551
3.629
3.715
4.063

THE LOWEST FACTOR OF SAFETY UAS

1.774
1.805
1.847
1.89%4
1.941
1.99%
2.053
2.282
2.917
2.978
3.069
3.175
3.254
3.333
3.400
3.474
3.798

1.678 ATR =

SUMMARY OF RESULTS FOR CRITICAL CIRCLE:
X = 190.00.
Y = 125.00.
RADIUS OF CRITICAL CIRCLE = 68.50.

NINIMUM FS = 1.622 (TENSAR GEOGRIDS AT WORKING STRESS).

1461.6
1409.8
1353.7
1295.9
1241.5
1186.9
1131.8
1076.7
1021.7
968.9
918.4
863.7
809.8
757.3
706.6
653.5
580.2

63.50.

FS (TENSAR GEOGRIDS AT ULTIMATE STRESS) = 1.622.
FS (UNREINFORCED) = 1.622.

TOTAL DRIVING MOMENT =

1828.08

KIP-FT/FT

CRITICAL CIRCLE EXTENDS TO ELEVATION 56.50.

ELEVATION OF TENSAR GEOGRIDS INTERSECTED BY CRITICAL CIRCLE

CRITICAL CIRCLE DOES NOT INTERSECT TENSAR GEOGRIDS.

CALCULATIONS HAVE BEEN COMPLETED.
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Cace Descriplocn e

6 Short term with stabilized waste, water 1.55
at existing grade without truck load and (outboard)
1 layer of geogrid installed.
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TENSLO1 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY BY THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM 8Y THE TENSAR CORPORATION, APRIL 1986.

DATE 08-08-1991
TIME 08:48

ORANGE SUPEFUNDSUASTE CONT.SLEFT SIDE DIKE$03/11/918$1
Wk UNITS - FEET AND KIPS
NO SEISMIC FORCES

SOIL INFORMATION:

NO. GAMMA CBAR TANCPHIBAR) RU My
1 .~7120 1.000 .000 PHREATIC .70

~885  .300 .000 PHREATIC .60

—709 1.800 .000 PHREATIC .60

77110  .500  .000 PHREATIC .00 .
.000 1.000 .000  PHREATIC .00

A5 000 .675  PHREATIC .90

LINE ARRAY:/
No.

X-LEFT Y-LEFT  X-RIGHT  Y-RIGHT SLOPE  SOIL TOPLINE

oV uUN

1 50.00 86.50  124.00 86.50 0000 2 -
2 124.00 85.50  131.00 90.00 5000 6 *
3 131.00 90.00  147.00 98.00 5000 1 *
4 147.00 98.00  162.00 98.00 .0000 1 *
5  162.00 98.00  177.00 90.00 -.5333 1 *
6 177.00 90.00  182.00 88.00 -.4000 & .
7 182.00 88.00 258.00 88.00 L0000 3 *
8 258.00 88.00 271.00 98.00 T692 1 *
9 271.00 98.00 286.00 98.00 .0000 1 *

10  182.00 88.00 221.50 78.00 -.2532 2

11 221.50 78.00 229.00 84.50 8667 2

12 229.00 84.50 258.00  88.00 207 2

13 131.00 90.00  177.00 90.00 .0000 6

1%  124.00 86.50  135.00 86.50 .0000 2

15  135.00 86.50  147.00 88.00 1250 2

16  147.00 88.00 182.00 88.00 .0000 2

17 258.00 88.00 286.00 88.00 .0000 2

18 50.00 56.50 286.00 56.50 0000 4

PHREATIC SURFACE eoonomrzs(;/
NO.  X-COORD.  Y-COORD.

1 50.00 56.00
2 148.00 56.00
3 160.00 56.00
4 286.00 56.00

UNIT UEIGHT OF FLUID=  .0624 KIP/FT3

NO STONE COLUMNS.

coane G



]

1

TENSAR GEOGRID PLACEMENT:
LAYER ELEVATION X-LEFT X-RIGHT
1 90.00 131.50 176.00

TENSAR GEOGRID STRENGTH DATA:

XCOVERAGE
100.

LAYER ULT STREN WRKG STREN FS-PULL OUT

KIPS/FT KIPS/FT
1 3.52 3.52

1.5

DERATING CONSTANT FOR NEAR-TANGENT GEOGRIDS= .

APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
THE MINIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS
THE MAXIMUM TANGENT ELEVATION FOR AMY FAILURE CIRCLE IS

THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS

AUTOMATIC SEARCH FOR CRITICAL CIRCLE:

INITIAL X = 130.00, INITIAL Y =
DELX = 20.00, DELY = 20.00.
X= 130.00 , Y= 110.00 :
Fs 23

WORK STRESS ULT STRESS

53.50 1.685 1.685
52.50 1.632 1.632
51.50 1.582 1.582
50.50 1.553 1.553
49.50 1.552 1.552
48.50 1.563 1.563
50.25 1.549 1.549
50.00 1.548 1.548
49.75 1.550 1.550
49.25 1.554 1.554
49.00 1.557 1.557
48.75 1.560 1.560
47.50 1.575 1.575
46.50 1.598 1.598
45.50 1.625 1.625
44.50 1.655 1.655
43.50 1.657 1.657
42.50 1.671 1.671
41.50 1.689 1.689
40.50 1.708 1.708
39.50 1.734 1.734
38.50 1.770 1.770
37.50 1.820 1.820
36.50 1.876 1.876
35.50 1.935 1.935
34.50 1.997 1.997
33.50 2.061 2.061

THE LOWEST FACTOR OF SAFETY UAS

X= 150.00 , Y = 110.00 :

FS F$

110.00.

05

FS DRIVING
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :

56.50
76.50

DELTA FS

DUE TO # SLICES

GEOGRIDS KIP-FT/FT GEOGRIDS

1548 ATR =

FS

1119.6
1099.0
1076.3
1051.4
1093.5
1087.9
1082.1
1070.3
1063.9
1057.7
1026.8
997.4
966.7
934.4
902.8
865.8
828.1
790.0
750.8
709.8
665.7
621.6
578.5
535.7
491.5

$0.00.

DRIVING DELTA FS

125
.156
.159
.163
167
.17
A8
.184
.193
.202
213
224

21
21




RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT: DUE YO # SLICES
WORK STRESS ULTY STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

............................................................

53.50 8.019 8.019 8.019 283.8 .000 29
52.50 7.798 7.798 7.798 277.2 .000 28
51.50 7.644 7.644 7.644 268.2 .000 28
50.50 7.476 T7.476 7.476 259.7 .000 28
49.50 7.296 7.296 7.296 251.6 .000 28
48.50 7.108 7.108 7.108 243.6 .000 7
47.50 6.844 6.844 6.844 238.1 .000 26
46.50 6.636 6.636 6.636 230.7 .000 26
45.50 6.415 6.415 6.415 223.6 .000 26
44.50 6.193 6.193 6.193 216.5 .000 25
43.50 5.873 5.873 5.873 212.6 .000 24
42.50 5.623 5.623 5.623 206.3 .000 24
41.50 5.356 5.356 5.356 200.5 .000 24
40.50 5.09 5.094 5.09 194.1 .000 3
39.50 4.784 4.784 4.784 189.6 .000 3
38.50 4.470 4.470 4.470 186.4 .000 21
37.50 4.332 4.332 4.332 178.8 .000 21
36.50 4.2N1 4.21 4&.211 170.5 .000 20
35.50 4121 4.121 4.12% 161.1 .000 20
34.50 4.066 4.066 4.066 150.5 .000 20
33.50 4.050 4£.050 4.050 140.0 .000 20
THE LOWEST FACTOR OF SAFETY WAS  4.050 AT R = 33.50.
X= 110.00, Y= 110.00 :
FS FS FS DRIVING DELTA FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

------------------------------------------------------------

53.50 2.083 2.083 1.947 1243.1 .136 28
52.50 2.125 2.125 1.983 1173.5 42 27
D(FS)/DR IS NEGATIVE AT RMAX. )
51.50 2.173 2.173 2.024 1104.2 149 27
50.50 2.234 2.234 2.078 1035.9 .156 26
49.50 2.299 2.299 2.134 968.3 164 25
48.50 2.351 2.351 2.178 905.0 A7 23
47.50 2.426 2.426 2.243 841.3 .183 23
46.50 2.511 2.51 2.316 778.9 194 3
45.50 2.620 2.620 2.412 716.0 .208 22
4450 2.752 2.752 2.528 654.3 .23 22
43.50 2.881 2.881 2.641 596.8 241 22
42.50 3.022 3,022 2.761 541.3 .261 20
41.50 3.233 3.233 2.947 483.6 .286 20
40.50 3.486 3.486 3.169 428.0 317 18
39.50 3.786 3.786 3.430 374.2 .356 18
38.50 4.118 4.118 3.7 322.8 404 17
37.50 4.513 4.513 4.046 273.6 467 16
36.50 4.982 4.982 4.472 227.3 510 15
35.50 5.514 5.514 5.005 185.2 .509 15
34.50 6.192 6.192 5.686 147.4 .S05 15
33.50 7.118 7.118 6.619 113.0 499 %

THE LOWEST FACTOR OF SAFETY WAS 2.083 ATR = 53.50.

X= 130.00 , Y= 130.00 :

FS FS FS DRIVING OELTA FS




RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

73.50 2.668 2.668 2.668 1243.8 -000 29
72.50 2.568 2.568 2.568 1233.3 -000 29
71.50 2.463 2.463 2.463 1224.6 .000 27
70.50 2.363 2.363 2.363 1214.4 .000 27
69.50 2.261 2.261 2.261 1205.0 -000 27
68.50 2.158 2.158 2.158 1196.2 -000 27
67.50 2.054 2.054 2.054 1188.0 .000 rig
66.50 _1.962 1.962 1.962 1179.0 -000 25
65.50 1.895 1.895 1.895 1167.5 -000 25
64.50 1.832 1.832 1.832 1153.6 .000 25
63.50 1.774 1.774 1.774 1137.1 .000 25
62.50 1.722 1.722 1.722 1117.2 .000 25
61.50 1.684 1.684 1.684 1094.1 -000 24
60.50 1.693 1.693 1.675 1070.8 017 23
62.25 1.m 1.71 1.m 1111.4 .000 24
62.00 1.699 1.699 1.699 1105.8 .000 24
61.75 1.688 1.688 1.688 1100.1 -000 2%
61.25 1.683 1.683 1.683 1088.0 .000 2
61.00 1.681 1.681 1.681 1081.7 .000 24
60.75 1.683 1.683 1.675 1078.0 -008 23
59.50 1.736 1.736 1.678 1041.1 .058 3
58.50 1.788 1.788 1.685 1009.3 .103 3
57.50 1.852 1.852 1.697 975.1 154 2
56.50 1.928 1.928 1.17 938.6 211 - 22
55.50 1.966 1.966 1.746 898.6 .219 22
54.50 2.012 2.012 1.786 856.0 .226 21
53.50 2.069 2.069 1.834 812.2 235 21

THE LOWEST FACTOR OF SAFETY WAS 1.681 ATR = 61.00.

X= 130.00 , Y= 90.00 :

FS FS 123 DRIVING OELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE YO  # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

............................................................

FAILURE SURFAGE ABOVE CIRCLE CENTER FOR R = 33.50.
FATLURE SURFACE ABOVE CIRCLE CENTER FOR R = 32.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 31.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 30.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 29.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 28.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 27.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 26.50.
FATLURE SURFACE ABOVE CIRCLE CENTER FOR R = 25.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 24.50.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 23.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 22.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 21.50.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 20.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 19.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 18.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 17.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 16.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 15.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 14.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 13.50.

THE LOWEST FACTOR OF SAFETY MASW*#wdadda® AT R = 61.00.

(ooe 6



X= 135.00 , ¥ =

FS

110.00 :

FS

FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOQGRIDS

------

...........

1.717
1.735
1.761
1.788
1.821
1.867
1.933

R Y

- ad b o ab udh ad b e
.
-~
-h
-~

-h

SeRy

-k
.

THE LOWEST FACTOR OF SAFETY WAS

X= 125.00 , Y=

1.760

1.638
1.588
1.569
1.554
1.583
1.578
1.573
1.565
1.561
1.558
1.537
1.53%
1.528
1.528
1.527
1.539
1.558
1.578
1.604
1.640
1.69%

DRIVING
MOMENT:

867.9
848.3
826.7
863.2
858.3
853.4
843.2
837.9
832.1
805.9
780.2
753.4
725.1
698.0
665.9
632.7
599.4
565.6
$30.3
492.1

1.572 AT R = 45.50.

FS

DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT:

52.50
D(FS)/OR
51.50
50.50
49.50
48.50
47.50
46.50
45.50
44.50
43.50
42.50
41.50
40.50
39.50
38.50
37.50

110.00 :
Fs FS
WORK STRESS ULT STRESS

1.574 1.574
1.580 1.580

IS NEGATIVE AT RMAX.
1.598 1.598
1.619 1.619
1.645 1.645
1.658 1.658
1.662 1.662
1.677 1.677
1.692 1.692
1.712 1.712
1.737 1.737
1.774 1.776
1.820 1.820
1.870 1.870
1.920 1.920
1.965 1.965
2.020 2.020

DELTA FS

DUE TO # SLICES

.010
017
.024
.062

.133
A7
-191
196
.202
-209
217
227
.239

DELTA FS

DUE TO # SLICES

GEOGRIDS KIP-FT/FT GEOGRIDS

12413
1207.7
1172.8
1136.2
1099.1
1056.9
1014.7
970.9
926.0
878.0
828.1
778.2
729.2
619.7
628.7

........

o7
097
125
137
140
143
147
.151
-155
-161
167
AT
.183
-192
-204

DRENRRIRRBARIIRYNINIE
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36.50 2.093 2.093 1.875 577.2 217 19

35.50 2.160 2.160 1.928 529.5 .232 19

34.50 2.214 2.214 1.966 485.7 247 19

33.50 2.298 2.298 2.032 440.7 .267 17
THE LOWEST FACTOR OF SAFETY WAS 1.574 AT R = 53.50.

X= 130.00 , ¥ = 115.00 :

Fs FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

58.50 1.861 1.861 1.861 1185.0 .000 28
57.50 1.799 1.799 1.799 1174.4 -000 27
56.50 1.740 1.740 1.740 1162.5 .000 27
55.50 1.684 1.684 1.684 1149.0 .000 7
54.50 1.630 1.630 1.630 1133.5 .000 27
53.50 1.583 1.583 1.583 1165 .000 27
52.50 1.560 1.560 1.560 1093.0 .000 26
51.50 1.568 1.568 1.546 1069.4 .022 26
53.25 1.573 1.573 1.573 1109.2 <000 26
53.00 1.568 1.568 1.568 1103.9 .000 26
52.75 1.564 1.564 1.564 1098.5 .000 26
52.25 1.558 1.558 1.556 1087.3 .003 26
52.00 1.561 1.561 1.552 1081.5 009 . 26
S1.75 1.564 1.564 1.549 1075.5 .016 26
50.50 1.582 1.582 1.531 1045.8 .051 25
49.50 1.607 1.607 1.526 1016.8 .081 25
48.50 1.639 1.639 1.524 986.3 115 24
47.50 1.676 1.676 1.524 954.5 -152 24
46.50 1.700 1.700 1.528 920.8 A72 24
45.50 1.716 1.716 1.540 883.8 A77 24
44.50 1.739 1.739 1.558 845.0 .182 23
43.50 1.764 1.764 1.57 806.3 .187 23
42.50 1.795 1.795 1.601 766.6 194 22
41.50 1.837 1.837 1.635 724.7 .201
40.50 1.893 1.893 1.682 679.5 21 21
39.50 1.956 1.956 1.735 634.2 221 21
38.50 2.029 2.029 1.796 588.8 233 21
THE LOWEST FACTOR OF SAFETY UWAS 1.558 AT R = 52.25.
X= 130.00 , Y = 105.00 :
Fs Fs FS DRIVING DELTA FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

48.50 1.557 1.557 1.557 1096.8 .000 29
47.50 1.558 1.558 1.540 1074.0 .018 29
D(FS)/DR 1S NEGATIVE AT RMAX.
46.50 1.566 1.566 1.526 1049.4 .040 29
45.50 1.572 1.572 1.509 1025.6 .063 a8
44.50 1.591 1.591 1.503 995.8 .088 27
43.50 1.613 1.613 1.498 965.3 115 27
42.50 1.637 1.637 1.495 933.7 142 7
41.50 1.639 1.639 1.496 900.7 145 27
40.50 1.645 1.645 1.497 866.8 .148 25
39.50 1.658 1.658 1.506 829.7 -151 -]

38.50 1.672 1.672 1.517 2.1 155 26
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1.

37.50
36.50
35.50
34.50
33.50
32.50
31.50
30.50
29.50
28.50

1.692
1.718
1.757
1.808
1.854
1.880
1.919
1.980
2.056
2.107

1.692
1.718
1.757
1.808
1.854
1.880
1.919
1.980
2.056
2.107

THE LOWEST FACTOR OF SAFETY WAS

1.532
1.553
1.585
1.628
1.666
1.682
1.711
1.758
1.819
1.853

1557 AT R =

SUMMARY OF RESULTS FOR CRITICAL CIRCLE:
X = 130.00.
Y = 110.00.
RADIUS OF CRITICAL CIRCLE = 50.00.

753.6 .160
713.8 .165
673.2 a2
630.1 RV,
587.9 .188
546.7 197
504.3 .209
462.4 222
420.9 .238
383.4 .254
48.50.

MINIMUM FS = 1.548 (TENSAR GEOGRIDS AT WORKING STRESS).

FS (TENSAR GEOGRIDS AT ULTIMATE STRESS) = 1.548./
FS (UNREINFORCED) = 1.545.

TOTAL DRIVING MOMENT =
CRITICAL CIRCLE EXTENDS TO ELEVATION 60.00.

1087.86 KIP-FT/FT

ELEVATION OF TENSAR GEOGRIDS INTERSECTED BY CRITICAL CIRCLE :
-09 KIPS/FT )

90.00

CALCULATIONS HAVE BEEN COMPLETED.

(PULL OUT STRESS =

24

22
22
21
19
19
18
18
17

Cone (
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ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKE$03/11/91$1

0.

0.0 0.

1. 50. 86.5

2. 126. 86.5

3. ur. . Coane €A
4. 162. 98.

5. 182. 92.

6. 215 78,

7. 229. 8.5 P I

A <A - volidcly &F oo
9. 135. 86.5 W
10. 182. 8s. - Eea.safﬂ—b‘a’”m 602
1. so. 56.5

12. 286. 56.5 N - Eblarv
13. 168. 9.5 Clracbed ‘La
14. 221.5  100.5

15. 266. 9.5 Dote 8/10/‘?/
16. 2n. 98.

17. 286. 98.

18. 286. 8s.

19. 151.30  99.

20. 157.20  99.

21 157.30  98.

22. 121. 92.

2. 131. 90.

2%. 163. 9.

2. 151.2  98. ;

26. 147. 8s.

27. 177. 90.

999.

13.

1. 2. 2.

2. 23. 6.

3. 3. 1.

3. 2s. 1.

2. 19. 5.

19. 20. 5.

20. 21. 5.

21. 4. 1.

4. 27. 1.

27. 10. 6.

10. 8. 3.

8. 16. 1.

16. 17. 1.

10, 6. 2.

6. 7. 2.

7. 8. 2.

25. 21. 1.

2. 27. 6.

2. 9. 2.

9. 26. 2.

26. 10. 2.

8. 18. 2.

1. 12. 4.

999.

1. a2 1. 0. 1.1 0.7

2. .085 3 0. 1.1 0.6

3. .096 1.8 0. 1.1 0.6

4. Y .5 0. 1.1 0.0

5. 712 1.0 0. 1.1 0.0

6. 125 0. 3. 1.1 0.9

%.

4. 0. 0.0624

50. s6.

148. 36.
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160.
286.

0.
90.0
20.
56.5
76.5
20.
SEARCH
130.

56.

56.

1. 0. .05

131.5 176. 3.52 1. 1.5
110. 20. 20.
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TENSLO1 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY 8Y THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

DATE 08-08-1991

TIME 08:50

ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKES03/11/91%1

w* UNITS - FEET AND KIPS

NO SEISMIC FORCES

SOIL INFORMATION:
NO. GAMNMA CBAR TAN(PHIBAR) RU L)

1 7120 1.000  .000 PHREATIC .70

2 085 .300  .000 PHREATIC .60

3 .09 1.800  .000 PHREATIC .60

4 .~ .110 .500  .000 PHREATIC .00

5 _~ .712 1.000  .000 PHREATIC .00

6 125 .00 675 PHREATIC .90
LINE ARRAY:

NO. X-LEFT_~V-LEFT X-RIGHT Y-RIGHT  SLOPE

1 50.00  86.50 124.00  86.50 .0000

2 126.00 86.50 131.00  90.00 .5000

3 131.00  90.00 147.00  98.00 .5000

4 147.00 98.00 151.20  98.00 .0000

5 151.20 98.00 151.30  99.00  9.99%

6 15130 99.00 157.20  99.00 .0000

7 157.20  99.00 157.30  98.00  -9.999%

8 157.30  98.00 162.00  98.00 .0000

9 162.00  98.00 177.00  90.00  -.S333
10 177.00  90.00 182.00  88.00  -.4000
11 182.00  88.00 258.00  88.00 .0000
12 258.00  88.00 271.00  98.00 7692
13 271.00  98.00 286.00  98.00 .0000
1%  182.00  88.00 221.50  78.00  -.2532
15 221.50  78.00 229.00  84.50 .8667
16 229.00  8.50 258.00  88.00 1207
17 151,20  98.00 157.30  98.00 .0000
18 131.00  90.00 177.00  90.00 .0000
19 126.00  8.50 135.00  86.50 .0000
20  135.00 86.50  147.00 88.00 1250
21 147.00 88.00 182.00 88.00 .0000
22 258.00 88.00 286.00  88.00 .0000
23 50.00 56.50 286.00  56.50 .0000

PHREATIC SURFACE COORDINATES:
NO. X~-COORD . Y-COORD.

1 50.00 56.00
2 148.00 56.00
3 160.00 56.00
4 286.00 56.00

UNIT WEIGHT OF FLUID=  .0624 KIP/FT3

NO STONE COLUMNS.

SOIL TOPLINE

HBNNNNOOANNNS AW 2NNV aAaN
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TENSAR GEOGRID PLACEMENT:
LAYER ELEVATION X-LEFT X-RIGHT
1 90.00 131.50 176.00

TENSAR GEOGRID STRENGTH DATA:

%COVERAGE
100.

LAYER ULT STREN WRKG STREN FS-PULL OUT

KIPS/FT KIPS/FT
1 3.52 3.52

DERATING CONSTANT FOR NEAR-TANGENT GEOGRIDS=

1.5

APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
THE MINIMUM TANGENT ELEVATION FOR ANY FALLURE CIRCLE 1S
THE MAXIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS

THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS

AUTOMATIC SEARCH FOR CRITICAL CIRCLE:

INITIAL X = 130.00, INITIAL Y =
DELX = 20.00, DELY = 20.00.

X= 130.00 , Y= 110.00 :

Fs Fs

csesccs corcccccsaas rrrsccccw.

53.50 1.546 1.546
52.50 1.495 1.495
51.50 1.448 1.448
50.50 1.419 1.419
49.50 1.415 1.415
48.50 1.422 1.422
50.25 1.415 1.415
50.00 1.413 1.413
49.75 1.414 1.414
49.25 1.417 1.417
49.00 1.418 1.418
48.75 1.420 1.420
47.50 1.430 1.430
46.50 1.4647 1.4647
45.50 1.467 1.467
44.50 1.489 1.489
43.50 1.485 1.485
42.50 1.491 1.491
44.25 1.489 1.489
44.00 1.488 1.488
43.75 1.484 1.484
43.25 1.486 1.486
43.00 1.487 1.487
42.75 1.489 1.489
41.50 1.499 1.499
40.50 1.508 1.508
39.50 1.522 1.522
38.50 1.541 1.541
37.50 1.572 1.572
36.50 1.605 1.605
35.50 1.638 1.638
34.50 1.688 1.688
33.50 1.746 1.746

THE LOWEST FACTOR OF SAFETY WAS

110.00.

.05

Fs ORIVING
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

1413 AT R =

1255.1
1240.4
1223.2
1202.6
1179.8
1155.0
1197.1
1191.5
1185.7
173.9
1167.5
1161.3
1130.4
1101.0
1070.3
1038.0
1006.4
969.4
1029.8
1021.5
1015.5
997.2
988.1
978.8
931.7
893.6
854.4
813.3
769.3
725.2
682.1
639.3
595.1

50.00.

56.50
76.50

OELTA FS

OUE TO # SLICES

014

.019
.025

A13
141
142
145
14
1462
42
163
ek
. 145
149
.152
156
.181
.167
A73
.180
.189
.199




X = 150.00 , Y = 110.00 :

[23 FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE YO # SLICES CM 6 A
WORK STRESS ULT STRESS GEOGRIDS KIP-FY/FT GEOGRIDS
53.50 7.537 7.537 7.537 302.0 .000 29
52.50 7.319 7.319 7.319 295.3 .000 28
51.50 7.159 7.159 7.159 286.4 .000 28
50.50 6.988 6.988 6.988 277.9 .000 28
49.50 6.805 6.805 6.805 269.7 .000 28
48.50 6.615 6.615 6.615 261.8 .000 27
47.50 6.359 6.359 6.359 256.3 .000 26
46.50 6.152 6.152 6.152 248.9 .000 26
45.50 5.934 5.934 5.934 261.8 .000 26
44.50 5.714 5.714 5.714 234.7 .000 25
43.50 5.411 5.41 5.41 230.8 .000 2%
42.50 5.168 5.168 5.168 224.5 .000 24
41.50 4.911 4.911 4.911 218.6 .000 2%
40.50 4.659 4.659 4.659 212.3 000 3
39.50 4.366 4.366 4.366 207.8 .000 3
38.50 4.074 4.07% 4.074 204.5 .000 21
37.50 3.933 3.933 3.933 196.9 .000 21
36.50 3.805 3.805 3.805 188.7 .000 20
35.50 3.703 3.703 3.703 179.2 .000 20
34.50 3.628 3.628 3.628 168.7 .000 20
33.50 3.584 3.584 3.584 158.1 000 20
THE LOWEST FACTOR OF SAFETY MAS 3.584 AT R = 33.50.

X= 110.00 , Y= 110.00 :

Fs FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

53.50 1.806 1.806 1.688 1432.2 .118 28
52.50 1.828 1.828 1.706 1362.6 .122 27
D(FS)/OR IS NEGATIVE AT RMAX.
51.50 1.871 1.871 1.743 1293.3 .128 27
50.50 1.914 1.911 1.778 1225.0 .133 26
49.50 1.946 1.946 1.808 1157.3 .138 25
48.50 2.019 2.019 1.875 1089.5 -145 25
47.50 2.136 2.136 1.980 991.7 .156 24
46.50 2.260 2.260 2.090 895.8 .170 24
45.50 2.401 2.401 2.216 800.2 .186 23
44.50 2.613 2.613 2.406 706.5 .207 23
43.50 2.857 2.857 2.625 617.6 .232 23
42.50 3.022 3.022 2.761 541.3 261 20
41.50 3.233 3.233 2.967 483.6 .286 20
40.50 3.486 3.486 3.169 428.0 317 18
39.50 3.786 3.786 3.430 374.2 -356 18
38.50 4.118 4.118 3.7 322.8 404 17
37.50 4.513 4.513 4.046 273.6 467 16
36.50 4.982 4.982 4.472 227.3 510 15
35.50 5.514 5.51% $.005 185.2 .509 15
34.50 6.192 6.192 5.686 147.4 -305 15
33.50 7.118 7.118 6.619 113.0 499 1%

THE LOJEST FACTOR OF SAFETY UAS 1.806 ATR = 53.50.

X= 130.00 , Y = 130.00 :
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FS FS
RADIUS GEOGRIDS AT GEOGRIDS AT
WORK STRESS ULY STRESS

73.50 2.463 2.463
72.50 2.369 2.369
71.50 2.271 2.2
70.50 2.117 2.177
69.50 2.082 2.082
68.50 1.986 1.986
67.50 1.889 1.889

66.50 1.803 1.803
65.50 1.740 1.740
64.50 1.681 1.681
63.50 1.626 1.626
62.50 1.576 1.576
61.50 1.538 1.538
60.50 1.543 1.543
62.25 1.565 1.565
62.00 1.553 1.583
61.75 1.542 1.542
61.25 1.536 1.536
61.00 1.534 1.534
60.75 1.535 1.535
59.50 1.578 1.578
58.50 1.621 1.621
57.50 1.673 1.673
56.50 1.735 1.735
55.50 1.761 1.761
54.50 1.793 1.793
53.50 1.832 1.832

THE LOWEST FACTOR OF SAFETY WAS

X= 130.00 , Y= 90.00 :

FS FS

RADIUS GEOGRIDS AT GEOGRIDS AT VITHOUT MOMENT : DUE TO # SLICES

Fs
WITHOUT

DRIVING DELTA FS

MOMENT : OUE TO # SLICES

GEOGRIDS KIP-FT/FT GEOGRIDS

[} 1] L] [ ]
(V. Y, I Y - N -~
SgeRgs

bk
FEEEaNE

LK
VR

.........................

1336.9 .000
1328.2 .000
1318.0 .000
1308.6 .000
1299.8 .000
1291.6 .000
1282.6 .000
1271.1 .000
1257.2 .000
1240.7 .000
1220.8 .000
1197.7 .000
1174.4 016
1215.0 .000
1209.4 000
1203.7 .000
1191.6 .000
1185.3 .000
1181.6 .007
1144.7 .053

1112.9 09
1078.7 139

1042.2 191
1002.2 .197
959.6 .202
915.8 .208

1.534 AT R = 61.00.

FS

DRIVING DELTA FS

WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

.........................

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 33.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 32.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 31.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 30.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 29.50.
== 2 FAILURE SURFACES FOR R= 28.50 C(IDENTIFIED LEFT TO RIGHT)
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 28.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 28.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 27.50.
FAILURE SURFACE ABOVE CIRCLE CEMTER FOR R = 26.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 25.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 24.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 23.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 22.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 21.50.
FAILURE SURFACE ABOVE CIRCLE CENTVER FOR R = 20.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 19.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 18.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 17.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 16.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 15.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 14.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 13.50.

gl

22
21
21

COoCGA
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THE LOWEST FACTOR OF SAFETY WAS**%¥&iids AT R = 61.00.

X = 135.00 , Y =

Fs

110.00 :

FS

Fs

ORIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :

WORK STRESS ULT STRESS

THE LOWEST FACTOR OF SAFETY WAS

X= 125.00 , Y=

Fs

110.00 :

FS

DELTA FS
DUE TO

GEOGRIDS KIP-FT/FT GEOGRIDS

........

1433 AT R = 45.50.

123

1025.2 .000
1018.7 .000
1015.3 .000
1005.4 .000
994.2 .000
981.5 .000
967.7 .000
950.1 .000
930.6 .003
909.0 .029
945.4 .000
940.6 .000
935.6 .000
925.4 .009
920.1 016
914.4 .022
888.2 .057
862.4 .087
835.6 .120
807.3 ~ .157
780.3 A7
748.1 A7
714.9 A7
681.6 -184
647.9 -190
612.5 197
S574.4 .205
ODRIVING DELTA Fs
OUE TO

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :
WORK STRESS ULT STRESS

53.50
52.50
D(FS)/OR
51.50
50.50
49.50
48.50
47.50
46.50
48.25
48.00
47.75
47.25
47.00
46.75
45.50
44.50
43.50
42.50
41.50

1.436 1.436
1.439 1.439
IS NEGATIVE AT RMAX.
1.451 1.451
1.467 1.467
1.486 1.486
1.493 1.493
1.491 1.491
1.499 1.499
1.493 1.493
1.489 1.489
1.490 1.490
1.493 1.493
1.495 1.495
1.497 1.497
1.505 1.505
1.515 1.515
1.529 1.529
1.551 1.551
1.579 1.579

GEOGRIDS KIP-FT/FT GEOGRIDS

1623.7
1398.4

1366.2
1332.7
1297.7
1261.1
1224.1
181.9
1251.7
1244.6
1234.3
1213.6
1203.0
1192.4
139.7
1095.9
1050.9
1003.0

953.0

<065

113
12
126
.128
126
.12
125
.126
127
27
131

.137
141
46

# SLICES

RN

# SLICES

28
28
28
27
26
2
27
26
2
26

26

24
24
24
24

Corse 6A
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N

40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

1.608
1.636
1.673
1.718
1.756

g 8

1.
1.
1.

0
o

3

1.608
.636
.6

o

7
75
786
80
.93

o &

1
1
1
1
1
1
1

onN

THE LOWEST FACTOR OF SAFETY WAS

X= 130.00 , Y =

FS

115.00 ¢

FS

1.458
1.480
1.510
1.547
1.576
1.597
1.603
1.715

903.2
854.1
804.6
753.6
702.1
6564.4
610.6
547.8

1.436 AT R = 53.50.

FS

DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT:

WORK STRESS ULT STRESS

..........

THE LOWEST FACTOR OF SAFETY WAS

X= 130.00 , Y =

Fs

105.00 :

FS

1058.1
1024.4
987.4
948.6
909.9
870.2
828.3
783.1
737.8
692.4

1622 AT R = 52.25.

FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

DRIVING
MOMENT :

1200.4
1177.6
1152.9
1194.9
1189.2
1183.5
1171.6
1165.5
1159.3
1129.2
1099.4

151
.156
-163
172
.180
.189
.199
.215

DELTA FS

22
21
20
19
19
19
18

DUE TO # SLICES
GEOGRIDS KIP-FT/FT GEOGRIDS

.000
.000
.000
.000
.020
000

.000
.002

0%
046
074
104
137
.155
.158
.162
.166
a7
.176
.183
.190
.199

DELTA FS
DUE TO

.000
016
036
.002
.007
.012
-.021
.026
.031
.057
.080

RAXKRY

# SLICES

NEYYBPYYIYIYY
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43.50 1.456 1.456 1.352 1068.9 .104
42.50 1.473 1.473 1.345 1037.3 .128
41.50 1.469 1.469 1.339 1004.3 .130
40.50 1.468 1.468 1.336 970.4 132
39.50 1.472 1.472 1.338 933.3 134
41.25 1.469 1.469 1.338 995.6 -130
41.00 1.464 1.464 1.333 989.3 .130
40.75 1.466 1.466 1.334 979.8 131
40.25 1.470 1.470 1.337 961.0 132
40.00 1.4 1.471 1.338 951.7 -133
39.75 1.472 1.472 1.338 942.5 134
38.50 1.477 1.477 1.340 895.7 137
37.50 1.486 1.486 1.345 857.2 2141
36.50 1.498 1.498 1.354 817.4 144
35.50 1.520 1.520 1.371 776.8 149
34.50 1.549 1.549 1.395 733.7 -154
33.50 1.573 1.573 1.413 691.5 -160
32.50 1.577 1.577 1.411 650.3 .166
31.50 1.609 1.609 1.435 607.9 174
30.50 1.650 1.650 1.467 566.0 .183
29.50 1.685 1.685 1.493 524.5 -193
28.50 1.696 1.696 1.494 487.0 .202

THE LOMWEST FACTOR OF SAFETY WAS 1.420 AT R = 48.25.

SUMMARY OF RESULTS FOR CRITICAL CIRCLE:
X = 130.00. .
Y = 110.00.
RADIUS OF CRITICAL CIRCLE = 50.00.

MINIMUM FS = 1.413 (TENSAR GEOGRIDS AY WORKING STRESS).

FS (TENSAR GEOGRIDS AT ULTIMATE STRESS) = 1.413./

FS (UNREINFORCED) = 1.410.

TOTAL DRIVING MOMENT =  1191.45 XIP-FT/FT

CRITICAL CIRCLE EXTENDS TO ELEVATION 60.00.

ELEVATION OF TENSAR GEOGRIDS INTERSECTED BY CRITICAL CIRCLE 3
90.00 (PULL OUT STRESS = .09 KIPS/FT )

CALCULATIONS HAVE BEEN COMPLETED.

Cobe EA
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Faétor of

Case Description
Safety
7 Long term, i.e, with.cap in place, water 1.57
at existing grade, without the truck (outboard)

load and 1 layer of geogrid installed.




ORANGE SUPEFUNDSWASTE CONT _SLEFT SIDE DIKES03/11/91¢1

.
0.0 a.

1. 50. 8.5

2. 12. 86.5 CASE -+

3. %7, og.

a. 162. g

5. 182, g,

6. 215 73,

7. 29. g5 ot dol o

8 8. o . Va'("’d“‘Lﬁ ?

9. 135, 86.5 Fofectt
10. 17%. %2. - Emaﬂb’ne&s 96

1. 50. 56.5

2. 8. 565

1. 168. 995

%. 215 100.5 Chacice ol bﬁ’ N. Ebone
1s. 6. 995

v oo Date 8/to/q)

19. 151.30 99,

20. 157.20 99,

21. 157.30 98,

. 121, 92.

3. 131, 90.

2. 163. 92.

25. 151.2 98.

26. 115, 90.

a7. 160. 90.

999.

9.

1. 2. 2.

2. 3. 6.

3. 3. 1.

3. 4. 1.

4. 13. 1.

13. 14. 1.

1. 15, 1.

15. 16. 1.

16. 17. 1.

4. 10. 1.

10. 8. 3.

8. 16. 1.

. 27. 6.

2. 9. 2.

9. 27. 2.

27. 10. 2.

10. 6. 2.

é. 7. 2.

7. 8. 2.

8. 18. 2.

1. 12, 4.

999.

1. <12 1. 0. 1.1 0.7
2. .100 3 0. 1.1 0.6
3. <096 1.8 0. 1.1 0.6
4. 11 S5 0. 1.1 0.0
5. 00001 1. 0. 1.1 0.0
6. 135 0. 34. 1.1 0.9
99.

4. 0. 0.062¢

8



148.
160.
286.

0.
92.5

56.5
76.5
20.
SEARCH
125.

60.

60.

60.

1. 0. .05

138. 190. 4.00 1.

110. 20. 20.
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TENSLO1 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY BY THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.
DATE 08-06-1991
TIME 17:21
ORANGE SUPEFUNDSWASTE CONT.SLEFT SIDE DIKE$03/11/9181
w** UNITS - FEET AND KIPS

NO SEISMIC FORCES

SOIL INFORMATION:
NO. GAMMA CBAR TAN(PHIBAR) RU W

1 .120 1.000 .000 PHREATIC .70
2 .085 .300 .000 PHREATIC .60
3 096 1.800 .000 PHREATIC .60
4 -110 .500 .000 PHREATIC .00
5 .000 1.000 -.000 PHREATIC .00
6 .125 .000 .675 PHREATIC .90

LINE ARRAY:

NO. X-LEFT Y-LEFT  X-RIGHT  Y-RIGHT SLOPE  SOIL TOPLINE
1 50.00 86.50 124.00 86.50 0000 2 *
2 124.00 86.50 131.00 90.00 -5000 é *
3 131.00 90.00 147.00 98.00 .5000 1 *
4 147.00 98.00 162.00 98.00 .0000 1 *
5 162.00 98.00 168.00 99.50 2500 1 *
6 168.00 99.50 221.50 100.50 0187 1 *
7 221.50 100.50 266.00 99.50 -.0225 1 *
8  266.00 99.50 271.00 98.00 -.3000 1 *
9 271.00 98.00 286.00 98.00 -0000 1 *
10 162.00 98.00 174.00 92.00 -.5000 1
1n 174.00 92.00 258.00 92.00 0000 3
12 258.00 92.00 271.00 98.00 4615 1
13 131.00 90.00 160.00 90.00 .0000 6
1% 124.00 86.50 135.00 86.50 .0000 2
15 135.00 86.50 160.00 90.00 .1400 2
16 160.00 90.00 174.00 92.00 1429 2
17 174.00 92.00  221.50 78.00 ~.2047 2
18 221.50 78.00 229.00 84.50 8667 2
19  229.00 84.50  258.00 92.00 .2586 2

20 258.00 92.00 286.00 92.00 -0000 2

21 50.00 56.50  286.00 56.50 .0000 4

PHREATIC SURFACE COORDINATES:
NO. X-COORD . ¥-COO0RD .

1 50.00 60.00
2 148.00 60.00
3 160.00 60.00
4 286.00 60.00

UNIT UEIGHT OF FLUID= .0624 KIP/FT3




NO STONE COLUMNS.

TENSAR GEOGRID PLACEMENT:
LAYER ELEVATION X-LEFT X-RIGHT
1 92.50 138.00 190.00

TENSAR GEOGRID STRENGTH DATA:

XCOVERAGE
100.

LAYER ULT STREN WRKG STREN FS-PULL OUT

KIPS/FT KIPS/FT
1 4.00 4.00

DERATING CONSTANT FOR NEAR-TANGENT GEOGRIDS=

1.5

APPROXINATELY 20. SLICES WILL BE USED AT RMAX.
THE MINIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS
THE MAXIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS

THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS

AUTOMATIC SEARCH FOR CRITICAL CIRCLE:

INITIAL X = 125.00, INITIAL ¥ =
DELX = 20.00, DELY = 20.00.

X= 125.00 , Y= 110.00 :

FS FS

cccces cssvescacna caccssacas

53.50 1.597 1.597
52.50 1.593 1.593
51.50 1.612 1.612
53.25 1.596 1.596
53.00 1.595 1.595
52.75 1.59 1.59%
52.25 1.592 1.592
52.00 1.598 1.598
51.75 1.605 1.605
50.50 1.629 1.629
49.50 1.647 1.647
48.50 1.672 1.672
47.50 1.697 1.697
46.50 1.727 1.727
45.50 1.761 1.761
44.50 1.798 1.798
43.50 1.824 1.824
42.50 1.850 1.850
41.50 1.882 1.882
40.50 1.909 1.909
39.50 1.931 1.951
38.50 1.957 1.957
37.50 2.000 2.000
36.50 2.050 2.050
35.50 2.114 2.114
34.50 2.163 2.163
33.50 2.242 2.262

THE LOMEST FACTOR OF SAFETY WAS

110.00.

.05

Fs DRIVING
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEQGRIDS

2.020

1592ATR =

1577.6
1559.5
1523.7
1505.0
1486.3
1399.0
1329.1
1260.4
1193.8
1127.0
1061.4
97.6
936.4
877.5
820.2
766.6
715.1
666.2
618.2
S7T1.5
525.1
482.5
439.0

52.25.

56.50
76.50

DELTA FS

DUE TO # SLICES

ISR URRRRNINER

Cone




X= 145.00 , Y = 110.00 :

FS FS Fs DRIVING * DELTA f$
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MONENT: DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

............................................................

53.50 1.696 1.696 1.696 1721.3 .000 n
52.50 1.696 1.696 1.696 1645.3 .000 30
51.50 1.701 1.701 1.701 1567.0 .000 30
53.25 1.697 1.697 1.697 1701.4 .000 n
53.00 1.698 1.698 1.698 1681.6 .000 3
52.75 1.699 1.699 1.699 1661.9 .000 n
52.25 1.698 1.698 1.698 1625.6 .000 30
52.00 1.699 1.699 1.699 1605.9 .000 30
51.75 1.700 1.700 1.700 1586.4 .000 30
50.50 1.707 1.707 1.707 1489.9 .000 29
49.50 1.712 1.712 1.712 1416.2 .000 29
48.50 1.717 1.717 1.717 1344.2 .000 29
47.50 1.740 1.740 1.722 1274.0 .018 29
46.50 1.767 1.767 1.724 1207.1 -043 28
45.50 1.802 1.802 1.731 1139.3 071 a7
44.50 1.837 1.837 1.736 1074.7 101 27
43.50 1.852 1.852 1.741 1012.0 1M1 27
42.50 1.863 1.863 1.746 950.9 A7 7
41.50 1.879 1.87 1.756 889.5 13 26
40.50 1.903 1.903 1.773 829.7 -130 26
39.50 1.927 1.927 1.790 7.9 .138 26
38.50 1.928 1.928 1.783 719.8 145 25
37.50 1.947 1.947 1.792 666.0 155 3
36.50 1.972 1.972 1.807 613.2 -165 22
35.50 1.997 1.997 1.820 563.3 A7 2
34.50 2.026 2.026 1.835 514.9 191 22
33.50 2.107 2.107 1.900 4£65.9 .207 21

THE LOWEST FACTOR OF SAFETY UAS 1.696 AT R = 52.50.

X= 105.00 , Y= 110.00 ¢

FS FS 23 DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

crcsme ceacccssrre coesecaccas e recsccecrss eosacmes ecccsecee

53.50 2.420 2.420 2.298 1050.1 123 26
52.50 2.494 2.494 2.364 981.4 -130 26
D(FS)/OR IS NEGATIVE AT RMAX.
51.50 2.575 2.575 2.437 914.6 137 26
50.50 2.670 2.670 2.523 848.3 .146 25
49.50 2.802 2.802 2.645 779.9 157 25
48.50 2.937 2.937 2.767 715.3 .169 25
47.50 3.067 3.067 2.884 654.7 183 3
46.50 3.253 3.253 3.053 592.0 .200 3
45.50 3.487 3.487 3.267 530.2 .220 21
44.50 3.3 3.773 3.528 468.8 -245 21
43.50 4.079 4.079 3.803 411.0 276 20
42.50 4647 4.447 4131 353.8 316 20
41.50 4.863 4.863 4.499 302.4 -364 18
40.50 5.333 ° $.333 4.981 53.3 -352 18
39.50 5.860 5.860 3.572 208.8 .288 18
38.50 6.507 6.507 6.319 168.7 .188 18
37.50 7.355 7.355 7.325 132.2 .030 17
36.50 8.713 8.713 8.713 100.0 .000 17
35.50 10.710 10.710 10.710 T2.4 .000 k14




34.50 13.964 13.964 13.964 48.6 .000 16
33.50 19.508 19.508 19.508 29.8 .000 1%

THE LOWEST FACTOR OF SAFETY WAS 2.420 AT R = 53.50.

X= 125.00 , Y = 130.00 :

Fs FS Fs DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

............................................................

73.50 1.636 1.636 1.603 2674.5 .033 29
72.50 1.661 1.661 1.605 2568.5 .056 29
D(FS)/OR IS NEGATIVE AT RMAX.
71.50 1.687 1.687 1.606 2464 .6 .081 29
70.50 1.694 1.694 1.607 2362.7 .087 29
69.50 1.699 1.699 1.609 2262.1 .090 28
68.50 1.703 1.703 1.610 2163.6 093 27
67.50 1.709 1.709 1.613 2066.7 .097 27
66.50 1.717 1.717 1.616 1969.9 .101 27
65.50 1.721 1.721 1.616 1877.2 105 27
64.50 1.723 1.73 1.614 1788.3 .109 25
63.50 1.728 1.728 1.614 1699.3 1% o]
62.50 1.733 1.733 1.614 1612.2 19 25
61.50 1.758 1.758 1.633 1524.0 125 S
60.50 1.804 1.804 1.672 1435.8 131 25
59.50 1.852 1.852 1.713 1350.7 -138 24
58.50 1.902 1.902 1.756 1268.8 146 24
57.50 1.959 1.959 1.804 1188.1 .155 3
56.50 2.028 2.028 1.864 1106.9 165 3
55.50 2.105 2.105 1.929 1027.9 176 22
54.50 2.196 2.196 2.008 949.5 .188 22
53.50 2.305 2.305 2.102 871.9 .203 22

THE LOWEST FACTOR OF SAFETY WAS 1.636 AT R = 73.50.

X= 125.00, Y= 90.00:

Fs FS Fs DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES

WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 31.50.
FATLURE SURFACE ABOVE CIRCLE CENTER FOR R = 30.50.
FATLURE SURFACE ABOVE CIRCLE CENTER FOR R = 29.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 28.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  27.50.
FATLURE SURFACE ABOVE CIRCLE CENTER FOR R = 26.50.
FATLURE SURFACE ABOVE CIRCLE CENTER FOR R = 25.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 24.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 23.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 22.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 21.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 20.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 19.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 18.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 17.50.
FAJLURE SURFACE ABOVE CIRCLE CENTER FOR R = 16.50.
FATLURE SURFACE ABOVE CIRCLE CENTER FOR R = 15.50.

Cobe 7}



FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 14.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 13.50.

THE LOWEST FACTOR OF SAFETY WAS####wkuds AT R = 73.50.

X= 130.00 , Y = 110.00 :

FS FS Fs DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT: DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIOS KIP-FT/FT GEOGRIDS

............................................................

53.50 1.609 1.609 1.532 1682.6 .076 32
52.50 1.5% 1.594 1.516 1612.7 079 30
51.50 1.594 1.594 1.512 1537.9 -081 30
50.50 1.593 1.593 1.508 1465.3 .084 29
49.50 1.590 1.590 1.502 1395.4 .087 29
48.50 1.586 1.586 1.495 1327.8 -091 29
47.50 1.582 1.582 1.488 1261.9 .09 28
46.50 1.607 1.607 1.509 1197.2 .098 27
48.25 1.585 1.585 1.493 1311.2 .092 29
48.00 1.583 1.583 1.491 1294.7 -092 29
47.75 1.582 1.582 1.489 1278.3 .093 29
47.25 1.590 1.590 1.495 1244.7 .095 29
47.00 1.598 1.598 1.502 1227.7 -096 29
46.75 1.605 1.605 1.508 1211.0 097 29
45.50 1.630 1.630 1.527 1"s2.2 .102 27
44.50 1.651 1.651 1.545 1069.5 -107 26
43.50 1.679 1.679 1.567 1008.1 112 26
42.50 1.707 1.707 1.590 948.5 A7 26
41.50 1.746 1.746 1.623 887.7 123 25
40.50 1.786 1.786 1.656 829.6 -130 25
39.50 1.827 1.827 1.689 773.5 137 25
38.50 1.857 1.857 1.7112 719.5 145 24
37.50 1.896 1.896 1.742 666.5 155 23
36.50 1.935 1.935 1.770 616.8 164 23
35.50 1.966 1.966 1.M 569.7 175 24
34.50 1.9% 1.994 1.807 525.1 187 23
33.50 2.042 2.042 1.841 482.0 .201 20
THE LOWEST FACTOR OF SAFETY WAS 1582 AT R = 47.75.
X= 135.00 , Y= 110.00 :
FS FS FS DRIVING DELTA FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

............................................................

53.50 1.630 1.630 1.556 1726.3 074 X]|
52.50 1.629 1.629 1.552 1650.5 077 3
$1.50 1.627 1.627 1.547 1576.8 -079 31
50.50 1.627 1.627 1.544 1503.2 .082 30
49.50 1.634 1.634 1.549 1430.0 .085 30
51.25 1.626 1.626 1.546 1558.7 .080 31
51.00 1.626 1.626 1.546 1540.2 -081 3
50.75 1.627 1.627 1.545 1521.3 -081 30
50.25 1.627 1.627 1.544 1485.0 .083 30
50.00 1.630 1.630 1.546 1486.4 -084 30
9.7 1.632 1.632 1.548 1448.1 -085 30
48.50 1.632 1.632 1.544 1360.8 -088 30
47.50 1.619 1.619 1.528 1296.8 -092 28
46.50 1.619 1.619 1.524 1229.7 095 28




45.50
44.50
43.50
42.50
44.25
44.00
43.75
43.25
43.00
42.75
41.50
40.50
39.50
38.50
37.50
36.50
35.50
34.50
33.50

1.618
1.616
1.612
1.627
1.615
1.614
1.613
1.611
1.609
1.617
1.657
1.682
1.714
1.751
1.797
1.847
1.905
1.961
2.021

1.618
1.616
1.612
1.627
1.615
1.614
1.613
1.611
1.609
1.617
1.657
t1.682
1.7
1.751
1.797
1.847
1.905
1.961
2.021

THE LOWEST FACTOR OF SAFETY WAS

X= 130.00 , ¥ =

FS

115.00 ¢

FS

1.519
1.512
1.504
1.514
1.510
1.508
1.506
1.502
1.499
1.506
1.539
1.558
1.583
1.613
1.650
1.6
1.738
1.783
1.828

1164.6
1102.1
10461.6
981.1
1086.8
1071.6
1056.6
1026.8
1012.0
996.6
923.0
866.1
810.4
7561
701.7
649.4
598.7
550.0
501.6

1.609 AT R = 43.00.

FS

DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

1.984

1316.9
1299.7
1282.7
1197.2
1129.1
1064.4
999.8
936.4
873.7
813.0
753.7
696.0
640.1
587.0

104
-108
113
.105
-106
107
.109
-.110
.112
-118
124
.13
-138
147
156
167
A9
.193

DELTA FS

DUE TO # SLICES

-102
.106
.099
.100
-101
.103
-104
.105
-
116
122
.128
135
<143
-152
161
A2
.185

27
27
27
27
27
27
27
27
26

NOURXRRBRY
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THE LOWEST FACTOR OF SAFETY WAS 1.609 AT R = 49.75.

X = 130.00 , Y = 105.00 :

FS Fs FS DRIVING OELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : OUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

48.50 1.586 1.586 1.510 %22.7 076 3
47.50 1.582 1.582 1.504 1355.6 .078 3
46.50 1.577 1.577 1.496 1290.6 .081 30
45.50 1.587 1.587 1.503 1226.5 .084 30
47.25 1.581 1.581 1.502 1339.2 0 3
47.00 1.580 1.580 1.500 1322.9 -080 31
46.75 1.578 1.578 1.498 1306.8 .080 31
46.25 1.57 1.575 1.493 1274.9 .082 30
46.00 1.571 1.571 1.489 1259.3 .082 29
45.75 1.577 1.577 1.494 1243.1 .083 30
44.50 1.602 1.602 1.515 1167.3 .087 29
43.50 1.618 1.618 1.528 1104.4 .090 28
42.50 1.644 1.644 1.550 1043.1 -094 28
41.50 1.670 1.670 1.5N1 984.1 .098 27
40.50 1.6% 1.694 1.592 927.4 .103 27
39.50 1.719 1.719 1.612 873.0 .107 26
38.50 1.756 1.756 1.644 817.1 113 26
37.50 1.778 1.778 1.659 763.7 .118 24
36.50 1.797 1.797 1.672 713.7 125 24
35.50 1.823 1.823 1.691 665.3 .131 26
34.50 1.851 1.851 1.712 618.9 139 24
33.50 1.864 1.864 1.718 575.8 146 22
32.50 1.877 1.877 1.722 534.3 155 21
31.50 1.913 1.913 1.749 494 .4 -164 21
30.50 1.943 1.943 1.768 454.9 A75 19
29.50 2.003 2.003 1.815 416.8 .188 18
28.50 2.047 2.047 1.845 380.6 .202 18

THE LOWEST FACTOR OF SAFETY MWAS 1571 AT R = 46.00.

X= 130.00 , Y = 100.00 :

FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE YO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

43.50 - 1.574 1.574 1.499 1164.8 075 30
42.50 1.586 1.586 1.509 1107.8 077 28
D(FS)/OR 1S NEGATIVE AT RMAX.
41.50 1.615 1.615 1.535 1047.2 .080 28
40.50 1.642 1.642 1.559 989.1 .083 28
39.50 1.667 1.667 1.580 933.7 .086 28
38.50 1.696 1.696 1.606 879.0 .090 27
37.50 1.710 1.710 1.617 828.2 .096 25
36.50 1.738 1.738 1.640 776.1 .098 25
35.50 1.758 1.758 1.655 7nr.3 .102 ]
34.50 1.768 1.768 1.661 681.2 107 24
33.50 1.804 1.804 1.692 637.1 112 24
32.50 1.810 1.810 1.693 595.4 A7 23
31.50 1.776 1.776 1.653 557.0 A3 21
30.50 1.846 1.846 1.716 516.3 .129 21
32.5 1.804 1.804 1.685 585.8 119 3
32.00 1.760 1.760 1.640 576.9 .120 21




31.75 1.764 1.764 1.642 567.1 .121 21
— 31.25 1.79% 1.79 1.670 546.5 124 22
31.00 1.814 1.814 1.688 536.2 126 22
30.75 1.833 1.833 1.705 525.8 128 21
29.50 1.809 1.809 1.673 480.5 136 20
— 28.50 1.868 1.868 1.724 4“2.7 K773 20
30.25 1.843 1.843 1.712 507.3 131 21
30.00 1.800 1.800 1.667 498.9 132 20
- 29.75 1.804 1.804 1.670 489.6 134 20
29.25 1.8 1.814 1.676 4r1.4 .138 20
29.00 1.82% 1.824 1.684 462.1 140 20
28.75 1.846 1.846 1.704 452.3 142 20
~ 27.50 1.917 1.917 1.764 408.5 .153 19
26.50 1.898 1.898 1.735 373.7 .163 16
25.50 1.940 1.940 1.766 340.4 A7 16
27.25 1.865 1.865 1.710 400.5 .155 17
- 27.00 1.878 1.878 1.720 390.9 .158 16
26.75 1.888 1.888 1.727 382.3 .160 16
26.25 1.908 1.908 1.742 365.2 166 16
~ 26.00 1.919 1.919 1.750 356.8 169 16
25.75 1.929 1.929 1.758 348.6 AT 16
24.50 1.987 1.987 1.799 308.5 .188 16
23.50 2.056 2.056 1.852 276.2 204 15
i
THE LOWESY FACTOR OF SAFETY WAS 1.574 AT R = 4£3.50.
~ X= 135.00 , Y = 105.00 :
23 FS FS DRIVING DELTA FS
~ RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT  MOMENT: DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
2 48.50 1.623 1.623 1.549 1459.9 074 32
« 47.50 1.628 1.628 1.552 1390.6 .076 32
DCFS)/DR IS NEGATIVE AT RMAX.
46.50 1.614 1.614 1.535 1326.4 .079 30
- 45.50 1.604 1.604 1.523 1262.6 .082 29
44.50 1.603 1.603 1.519 1198.1 .085 29
43.50 1.601 1.601 1.513 1135.9 .088 2
42.50 1.598 1.598 1.506 1075.6 .091 28
- 41.50 1.591 1.591 1.496 1018.3 .095 28
' 40.50 1.615 1.615 1.516 960.3 2099 28
42.25 1.5% 1.596 1.504 1061.0 .092 28
— 42.00 1.595 1.595 1.501 1046.6 .093 28
“u.7s 1.593 1.593 1.499 1032.4 .09 28
1.5 1.589 1.589 1.493 1004.2 .096 28
41.00 1.593 1.593 1.496 989.8 .097 28
~ 40.75 1.604 1.604 1.506 974.9 .098 28
39.50 1.629 1.629 1.526 907.4 .103 27
38.50 1.652 1.652 1.544 851.2 .108 2%
o~ 37.50 1.683 1.683 1.569 797.8 13 5
36.50 1.713 1.713 1.59 746.4 .119 25
35.50 1.748 1.748 1.622 696.2 125 i
34.50 1.763 1.783 1.650 647.5 132 ri]
- 33.50 1.827 1.827 1.687 599.7 140 3
32.50 1.857 1.857 1.708 554.2 149 22
31.50 1.887 1.887 1.729 511.0 .159 22
— 30.50 1.936 1.936 1.766 467.8 A70 21
29.50 1.975 1.975 1.793 428.7 .182 21
28.50 2.003 2.003 1.808 °  391.6 .195 21

- THE LOVEST FACTOR OF SAFETY UAS 1589 AT R = 41.35.




X= 125.00 , ¥y = 105.00 :

Fs FS FS DRIVING DELTA FS
RADIUS GEQGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

48.50 1.631 1.631 1.552 1357.3 .079 30
47.50 1.656 1.656 1.574 1288.6 .082 30
D(FS)/OR IS NEGATIVE AT RMAX.
46.50 1.680 1.680 1.595 1222.4 .086 30
45.50 1.704 1.704 1.615 1158.5 .089 29
44.50 1.724 1.726 1.632 1098.4 .092 28
43.50 1.759 1.739 1.663 1034.9 .096 28
42.50 1.778 1.778 1.678 974.4 .10t 27
41.50 1.797 1.797 1.692 916.9 .106 26
40.50 1.815 1.815 1.705 862.3 .110 26
39.50 1.841 1.841 1.726 809.2 116 26
38.50 1.855 1.855 1.734 759.6 121 25
37.50 1.860 1.860 1.733 712.2 127 23
36.50 1.898 1.898 1.764 665.2 134 23
35.50 1.904 1.904 1.763 621.8 141 22
34.50 1.957 1.957 1.808 577.0 149 21
33.50 2.005 2.005 1.846 532.6 .159 20
32.50 2.027 2.027 1.858 491.8 -169 18
31.50 2.083 2.083 1.902 450.8 .181 18
30.50 2.151 2.151 1.956 410.5 .195 18
29.50 2.267 2.267 2.053 368.9 .213 17
28.50 2.392 2.392 2.158 330.1 234 17

THE LOWEST FACTOR OF SAFETY WAS 1.631 ATR = 48.50.

SUMMARY OF RESULTS FOR CRITICAL CIRCLE:
X = 130.00.
Y = 105.00.
RADIUS OF CRITICAL CIRCLE = 46.00.

KINIMUM FS = 1.571 (TENSAR GEOGRIDS AT WORKING STRESS).

FS (TENSAR GEOGRIDS AT ULTIMATE STRESS) = 1.571.

FS (UNREINFORCED) = 1.489.

TOTAL DRIVING MOMENT =  1259.31 KIP-FT/FT

CRITICAL CIRCLE EXTENOS TO ELEVATION  59.00.

ELEVATION OF TENSAR GEOGRIDS INTERSECTED BY CRITICAL CIRCLE :
92.50 (PULL OUT STRESS = 4.00 KIPS/FT )

CALCULATIONS HAVE BEEN COMPLETED.
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1

TENSLO1 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY 8Y THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1985.

DATE 08-23-1991
TINE 13:11

ORANGE SUPEFUNDSUASTE CONT.SLEFT SIDE DIKE$03/11/91$1

*&* UNITS - FEET AND KIPS

HO SEISMIC FORCES

SOIL INFORMATION

NO.
1 /26 1.000
2 s 300
3 (096 1.800 -
4 /410 .500
5 /712 1.000
6 . .000
LINE ARRAY:
%0 X-LEFT  Y-LEFY
A 50.00  8.50
2 126.00 86.50
3 131.00  90.00
4 147.00  98.00
[ § 151.20  98.00
l’e 15130  99.00
7/ 157.20  99.00
)/ 157.30  98.00
9 162.00  98.00
10 168.00  99.50
11, 221.50  100.50
‘ b 266.00  99.50
13, 2711.00  98.00
151,20 98.00
15 162.00  98.00
A6 174.00 92.00
17 258.00  92.00
18 131.00  90.00
;’ 124.00  86.50
20, 135.00  86.50
2V 160.00  90.00
/zé 176.00  92.00
B3 22150  78.00
2 /0 229.00 - 84.50 -
25/ .258.00 - 92.00 ;-
}/ © 50.00  56.50 .

PHREATIC SURFACE COORDINATES:
¥0.  %-COORD.
1 50.00 - 60.00

¥-COO0RD

CBAR . TANCPHIBAR) ' RU - . MU,

© 000 - -PHREATIC .70
.000 PHREATIC .60
.000 PHREATIC .60

.000  PHREATIC .00: .. -
.000 PHREATIC .00 -

675  PHREATIC .90

X-RIGHT

126.00
" 131.00 -
147.00
151.20

151.30
157.20
157.30
162.00
168.00
221.50
266.00
271.00
286.00
157.30
174.00
258.00
271.00
160.00
135.00
160.00
174.00

221.50 .
229.00 - .
- 258,00

5

Y-RIGHT

o

99.00°.

98.00 °  -9.999

98.00 " .- .0000

99.50° .2500

100.50 ° .0187.

99.50 -.0225

98.00 . -.3000

98.00 ©  .0000
98.00 - -~ .0000
92.00 -.5000

92.00 - .0000

98.00 4615

90.00 0000

86.50 0000

90.00 1400
92.00 -

i

SLOPE - :

78.00 7 - 2047

SoIL

AN NANNNNN O b Wat odoot oottt a BNV b st N

e

- TOP!

L 4

LINE

* 2 % 2 % % % % 2 % & 3

s

O




2 148.00 60.00

3 160.00 60.00
r 4 286.00 60.00
1

UNIT WEIGHT OF FLUID= 0624 KIP/FT3

r_ NO STONE COLUMNS.

' TENSAR GEOGRID PLACEMENT:

{ LAVER ELEVATION X-LEFT X-RIGHT XCOVERAGE
1 92.50 138.00 190.00 100.

TENSAR GEOGRID STRENGTM DATA:
LAYER ULT STREN WRKG STREN FS-PULL OUT
, KIPS/FT KIPS/FT
1 4.00 4.00 1.5

r~ DERATING CONSTANT FOR NEAR-TANGENT GEOGRIDS= .05
APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.

THE NINIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS ' 56.50 ' - C IR
7= . THE MAXIMUN TANGENT. ELEVATION ‘FOR ANY.FAILURE CIRCLE IS-76.50 . = "¢ 7 - T

THERE ARE: 20 INCREMENTS lE“EEﬂ TANGENT LEVELS

p— N T
‘ AUTOMATIC SEARCH FOR CRITICAL CIRCLE:
INITIAL X = 125.00, INITIAL Y =  110.00.
DELX = 20.00, DELY = 20.00.
p—
X= 125,00, Y =-110.00 = -~ - - ‘ - _ o
£s - s s ORIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT - MOMENT: DUE TO # SLICES
WORK STRESS ULT STRESS ~ GEOGRIDS KIP-FT/FT GEOGRIDS
F ------------ "Teeee wSeoeeoe ——- - T
53.50 1.482 1.482 1.409 1739.2 .07 3
52.50 1.47% 1.474 1.398 1666.5  .076 3
- 51.50 1.486 1.486 1.407  1592.8 .079 31
f 53.25 1.480 1.480 1.406 1720.8 .07 3
53.00 1.478 1.478 1.403 1702.6 075 31
52.75 1.476 1.476 1.401 1684.5 .075 3
— 52.25 1.471 - 1.471 1.395 1648.7 077 30
52.00 1.475 1.475 1.398 1630.0 .077 31
51.75 1.481 1.481 1.403 1611.3 .078 31
50.50 1.496 1.496 1.415 1526.0 .081 29
~ 49.50 1.506 1.506 1.422 1456.1 084 28
48.50 1.521 1.52t 1.434% 1385.4 087 28
47.50 1.536 1.536 1.446 1318.8 .090 28
p— 46.50 1.5 . - 1.55% - 1.461 1252.0 7
: 45.50 1575 . 1575 1.478 1186.4 27
46.50 . 1.598 - 1.598  1.496 7 1122.5 - 27
. ‘ : % .
2
. zs'" ’
25
x-1
B3
22 %
20




35.50
34.50
33.50

1.724
1.740
1.886

1.726
1.740
1.886

THE LOWEST FACTOR OF SAFETY WAS

145.00 , ¥ =

- FS

110.00 :

F$

1.569 650.1
1.576 607.5
1.707 546.1

1471 ATR = 52.25.
FS DRIVING

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMERT :
WORK STRESS ULY STRESS GEOGRIDS KIP-FT/FT GEOGRIDS

1.831

Y 1.831
S 1.83% .. 1.834
1.853 = 1.853
1.866 1.866
1.882 1.882
1.942

1.962

THE LOWEST FACTOR OF SAFETY UWAS

X= 105.00 , Y= 110.00 =

1.658
1.657
1.660
1.659
1.659
1.660
1.657

1.658 . -
1.659

1.669
1.673

1.674

1.676
1.676

1.681 .
1,692 58

¥l 1455.7

C: 13138

1760.8
1684.8
1606.6
17640.9
1721.1
1701.4
1665.1
1645.5
1625.9
7 1529.4

-

1383.7

1246.6
. 1178.8
11142
1051.5

990.4
929.0

Y815

1.703
1.690 . .759.3
1.692 705.5
1.703 7.6
1.697 786.0
1.695 772.5
1.688 745.9
1.689 B2.3
1.691 718.9
1.698 652.7
1.701 602.8
1.704 554.4
1.751 505.4

1657 ATR = 52.50.

.155
164
179

DELTA FS

DUE TO # SLICES

107
112
.118

26 F
JA31

.138
146

134
.136
.140
=142

.155
.166
A7
9

20
20
18




48.50 2.890 2.890 2.727 7441 .163 26

47.50 3.067 3.067 2.884 654.7 .183 23

46.50 3.252 3,252 3.052 592.2 .200 2

45.50 3.488 3.488 3.268 530.1 .220 21

44.50 3.774 3.77 3.528 468.8 245 21

43.50 4.080 4.080 .3.804 411.0 .276 20

42.50 4447 4,447 4.131 353.8 316 20

41.50 4.863 4.863 4.499 302.4 366 18

40.50 5.333 5.333 . 4.981 253.3 .352 18 -
39.50 5.851 5.851 5.572 208.8 .288 18 : P
38.50 6.507 6.507 6.319 168.7 .188 18 ‘

37.50 7.356 7.356 7.325 132.1 .030 7

-36.50 8.71% 8.714 8.714 100.0 .000 17

35.50 10.711 10.711 10.711 72.4 .000 17

3,50 13.966 13.966 13.966 48.6 .000 16

33.50  19.514 19.51 19.514 29.7 .000 1%

THE LOWEST FACTOR OF SAFETY WAS 2049 AT R = 53.50.

X= 125.00 , Y= 130.00 :

FS Fs

fFs

WORK STRESS ULT STRESS IDS KIP'FTIFT EGRIDS,

- cacsccccse  eseeceess ‘evasessss escssses ‘ eeecces.

73.50 1.563 . 1.563 1.532 2799.5 2 -
72.50 1.58% 1.584 1.530 2693.4 22

D(FS)/DR IS NEGATIVE AT RMAX. :
71.50 1.605 1.605 1.529 2589.5 2
70.50 1.609 1.609 1.527 2487.7 29
69.50 1.610 1.610 - 1.55 = 2387.1 2B
68.50 1.610 . - . 1.610;. % 1,522 @ 2288.5. . 127 ¢
67.50 1.612 1.612 - 1.521 - 21917 ar
66.50 1.614 1.614 1.519 2094.9 2T .
65.50 1.61% 1.614 1.516 2002.2" SN 1 N
64.50 1.611 1.611 _ 1.509 1913.3 02 25 f
63.50 1610 . 1.610 .  1.504 1824.3 .106 5 '
62.50 1.608 1.608 1.498 - 1737.2 .110 . 5
61.50 1.625 1.625 1.509 1648.9 115 25 . .
63.25 1.609 . 1.609 1.502 1802.3°  .107 25
63.00 1.609 1.609 1.501 1780.5 .108 o : iy
62.75 1.609 1.609 1.499 1758.8 .109 5 e
62.25 1.608 1.608 1.496 1715.7 112 P '
62.00 1.608 1.608 - 1.495 1694.3 113 24
61.75 1.616 1.616 1.502 1671.5 RITOEE 1
60.50 1.659 1.659 . 1.538 1560.8 .121 S
59.50 1.685 1.695 1.568 1475.6 127 2
58.50 1.732 1.732 1.599 1393.8 133 26 &
§7.50 1.3 1.703 1.633 1313.1 A0 - 3 ’
56.50 1822 = 1.82 - 1.67% 1231.9 .148 - 23 ;
55.50 1.877 1.877 . 1.7 1152.9 .57 22 t =2
$4.50 1961 L1 - 1775 - 1075 166 . .22 ;o
$3.50 2016 . 2.016 - 1.839 .. " 99.8 .178 2 g

THE LOVEST FACTOR OF SAFETY MAS™'1.563 AT R =~ * 73.50.-" s ~ s




N

©- " 33.50

WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 33.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  32.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 31.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  30.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  29.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 28.50. -
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  27.50. ; P
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  26.50. 4
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  25.50. :
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 26.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 23.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  22.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  21.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 20.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  19.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  18.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 17.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  16.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  15.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  14.50.°
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  13.50.i:

e

THE LOWEST FACTOR OF SAFETY WAS**wwasaws AT R = * 73.50.° - ‘

X= 130.00 , Y= 110.00 2

FS FS FS DRIVING OELTA FS ’ S
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT:  DUETO # SLICES T
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS: -~ * ' - & - -

93

53.50 1.515 1515 1444 1786.2° .02 32
52.50 1.498 1.498 1.42% 17163 O% 30
51.50 1.493 1493  1.417 1641.S 076 - 30
50.50 1.487 1.487 - 1.409 1568.9 o0 2
49.50 1.480 1.480 1.399 1499.0 .081 2
48.50 1.471 1.471 1.387 1431.3 .084 29
47.50 1.462 1.462 1315 1365.5 087 28 o
46.50 1.479 1.479 1.388 °  1300.8 .090 27
48.25 1.469 1.469 1.384 *“i.7. 085 - 29 -
48.00 1.466 1.466 1.381 1398.3 .08 . 29
47.75 1.463 1.463 1.377 1381.9 .086 29
47.25 1.468 - 1.468 1.380 1348.3 .088 29
47.00 1.473 1.473 1.385 1331.3 .089 29
46.75 1.479 1.479 1.389 1314.6 .089 29
45.50 1.493 1.493 1.399 1235.8 .09 27
44.50 1.505 1.505 1.408 um.a .97 2 ,
43.50 1.522 1.421 1111.7 ~ .101 2 -
42.50 1.539 1.434 1052.1 405 - 26
41.50 1.564 1.453 991.3 110 25
40.50 1.588 1.472 933.2 115 .. 5
39.50 1.611 1490~ 877.1 21 .}
38.50 1626 1.49 ’ -2 7
37.50 - 1641 ... 1,508 23
36.50 - 23
35.50 24
34.50 ]
% 20 -

P
L
< .




X= 13500 , Y= 110.00 :

FS FS [23 DRIVING DELTA FS
— RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT  MOMENT: OUE YO # SLICES
' WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
53.50 1.556 1.485 1808.6 on - 3
- 52.50 1.552 1.479 1732.7. O3 © 3
\ 51.50 1.546 1.471 1659.0 7, S 1|
50.50 1.542 1.464 1585.5 .078 30
e 49.50 1.545 1.464 1512.2 .081 30
51.25 1.545 1.469 1640.9 .076 3
' 51.00 1.544 1.467 1622.4 .077 31
50.75 1.543 1.466 1603.6 .77 30
- 50.25 1.562 1.463 1567.2 .07 30
50.00 1.543 1.464 1548.6 .0® 30
49.75 1.544 1.465 1530.3 .080 30
- 48.50 1.539 1.456 1443.0 - .083 30
47.50 1523 . 1.437 1379.0 .086 28
46.50 1.518 1.428 1311.9 . .089 28
45.50 . 1.512 1.419. 1246.8 .093 27
T 4450 .0 1.504 1407 11864 5518 096 & 21 :
4350 1.49% - 1396 - 1123.87%,100 27 ks
42.50 - -.1.501 & 1.397 . . 1063.4 105 .10 i 27
— 44.25 1.501 . 1404  1169.0.° . .097 %5 27
44.00 1.499 .. 1.401 1153.9 .. - .098. 27
43.75 - 1.497 1.398 . - 1138.8 " .099 2T -
43.25 1.492 1.391 1109.0 Jg01 - 27
— " 43.00 1.488 1.38 . 109%.3 . .102 = 26
42.75 1.49% = 1.391 . 1078.8 - .103 «' 27
4150 . 1.522 s 1413 - 1005.2. - .109 .. 25 .
= " 40.50 7 1.537 H 14T BT T 25 "
39.50 1.556 * 1.437  892.7° .19 2
38.50 1.579 1.454 838.4 A5 2%
37.50 1.609 1477 - T83.9 . .31 . B
- 36.50 1.640 1.501 1.6 - 139 3
35.50 1.675 1.528 680.9 .7 3
34.50 1.706 1.551 632.3 155 22
- 33.50 1.736 1.571 583.8 165 21
THE LOMEST FACTOR OF SAFETY WAS - 1.488 AT R =  43.00.
X= 130.00 , Y= 115.00 : : : :
|23 . S [ DRIVING OELTA FS
~ RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT  MOMENT: OUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
1.463 2053.2 - 072 i
1457 . 1970.5 = . 075
1,453~ 1887.8 = > 077
1.450 © 1806.5 7 .080 ,
i



50.25 1.493 1.493 1.397 1420.5 .09 28
— 50.00 1.491 1.491 1.3% 1403.3 .09 28
9.75 1.489 1.489 1.391 1386.3 097 28
49.25 1.497 1.497 1.398 1351.0 .099 28
49.00 1.498 1.498 1.398 1336.3 .100 27
~ 48.75 1.504 1.504 1.403 1318.4 .101 27
47.50 _1.531 . . 1.5% 1.425 1232.7 107 27
46.50 1.548 . < 1.548 1.437 1168.0 .M 26
45.50 1571 “ 1.57 1.455 1103.4 - .116 25
~ 44,50 1.597 - 1.597 1.475 1040.0 = .122 5
' 43.50 1.627 1.627 1.499 977.3 .128 25
42.50 1.659 1.659 1.525 916.5 134 .}
r 41.50 1.695 1.695 1.553 857.3 142 2
‘ 49.50 1.727 1.727 1.576 799.6 .150 3
39.50 1.756 1.756 1.597 743.7 159 3
— 38.50 1.780 1.780 1.610 690.6 .169 2
‘ THE LOWEST FACTOR OF SAFETY UAS 1.489 AT R = 49.75.
X= 130.00 , Y = 105.00 = .
- RS i, B8 FS  DRIVING : DELTA FS

RADIUS mxos Atvam:os‘ AT» \ﬂ‘l’lﬂl‘l’ "@ M‘&W DUE TO"@»I SLICES :?c )
: -~ WORK S'I’RESS UI.T S‘I’RESS i* GEOGRIDS KlP-ﬂ'IFT esomlos f R

cncsee : ———- e R

- 48.50  1.478 "1 1.478 1.408 " 1526.3 - .071.F 31 7 .
47.50  1.470 ' 0. 1470 ° 1.397 . 1459.1. - 073 5 . 31 - i
46.50 1460 - 1,460 ° 1.385 1396.2 30 -
_ 45.50 1.464 138  1330.1 30
47.25 1467 1.3% 1442.7 31
47. © 1465 7o 1391 L 14265 3
- 48.75 = 41,462 P, s 161046 2% T e :
= 46.25 1.456 1378.5 ¢ 130 ¢ h
46.00 1.452 1362.9 2
45.75 1.456 1379 - 1346.7 30
44.50 1.472 1392 1270.9 2
B 43.50 1.479 1.397 1208.0 28
42.50 1.495 1410 1146.7 28
41.50 1.511 1.422 1087.7 ry A
40.50 1.524 1.432  1031.0 27
39.50 1.537 1.441 976.6 26 :
38.50 1.559 1.459 920.7 2
37.50 1.565 1.461 867.3 2%
36.50 1.569 = 1.460 817.3 2
35.50 1.577 1.463 768.9 2%
34.50 1.585 1.466 722.5 2% .
33.50 1.580 1.456 679.4 2
32.50 1.572 1.442 *637.9 21
31.50 1.581 1.445 598.0 21
33.35 1.578° . 1.452 668.9 i
1573 . - 14647 ¢ 658.5 B
1.567 - Iy I

1.576 - -,
1.580 -




—_— X= 130.00 , Y= 100.00 :

FS [ 23 FS DRIVING DELTA ¢S
— RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : OUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
43.50 1.445 1.445 1.377 1268.4 .068 30
— 42.50 1.451 1.451 1.380 1211.4 .070 28
D(FS)/DR IS NEGATIVE AT RMAX.
41.50 1.470 1.470 1.397 1150.8 .073 28
40.50 1.487 1.487 1.412 1092.7 .075 28
- 39.50 1.500 1.500 1.422 1037.3 .078 28
| 38.50 1.517 1.517 1.437 982.6 .081 27
37.50 1.520 1.520 1.437 931.8 .83
— 36.50 1.533 1.533 1.447 879.7 .086 F2]
‘ 35.50 1.538 1.538 1.449 830.9 .090 5
34.50 1.535 1.535 1.462 784.8 .093 26
33.50 1.552 1.552 1.455 740.7 .09 2%
. 35.25 1.538 1.538 1.448 819.2 .090
35.00 1.538 1.538 1.446 807.6 .091 2
34.75 1.53 - 1.536 1.444 796.3 .092 rad
— 34.25 1537 . 1.537: 1.443 7.6 . .09 2% .. S
! 34.00 1546 .57 1.544 1.449 7623 - 095 - 2% vic o Ittt S Rh
. 33.75 1550 "1 1550  1.454 7513 - 096 2% ' .
32.50 1.542 7 1.562 1.442 - 6989 00 T 0B
~- 31.50 1.497 1.497 1.3% 660.6 .103 21
. 30.50 1.537 1.537 1.6 619.3 .108 21
32.25 1.533 1.533 1.432 689.4 .101 =3
—_ 32.00 1.492 1.492 1.390 680.5 .102 21
31.75 1.691 1.491 1389 670.7 .102 21
31.25 1.508 1.508 1.404 650.1 ~  .105 22
L 31.00 1.520 . . 1.520 . 1.4 - 639.8 .106 2 o 7 e
‘— 30.75 1.531 “1.531 1.626 629.4 .107 21 s
29.50 1.488 1.488 1.376 584.1 112 20
28.50 1.519 1.519 1.402 546.3 a7 20
30.25 1.530 1.530 1.421 610.9 .109 2
- 30.00 1.490 1.490 1.380 602.5 .10 20
‘ 29.75 1.489 1.489 1.378 593.2 A1 20
29.25 1.486 1.486 1.313 575.0 413 20
29.00 1.49 1.494 1.379 565.7 114 20
28.75 1.506 1.506 1.391 $55.9 .16 20
' 27.50 1.536 1.536 1.416 - 512.1 a22 19
- 26.50 1.600 1.600 1.468 462.1 .132 17
{ 25.50 1.686 °  1.684 1.539 410.3 146 17
26.50 1.786 1.786 1.624 360.7 .162 17
23.50 1.896 1.896 1.71% 311.2 .181 16

THE LOWEST FACTOR OF SAFETY WAS 1645 AT R = 43.50.

X= 130.00 , Y= 95,00 :

1

F$ - - Fs FS‘ " DRIVING DEL'I'A FS
mlus GEOGRIDS AT GEOGRIDS AT _MITHOUT MOMENT = D\E YO # SLICES °




FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  33.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  32.50.

~ FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  31.50.
L FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  30.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  29.50.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  28.50.

r FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  27.50.
'\ FAILURE SURFACE ABOVE CIRCLE CEMTER FOR R =  26.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  25.50.

- FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  24.50.
P FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  23.50.
. FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  22.50.

— FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  21.50.
| FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  20.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  19.50.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  18.50.

THE LOMEST FACTOR OF SAFETY UAS*#dkaddd AT R = 43.50.

—
‘ X= 135.00 , Y= 100.00 :
FS : FS - Fs DRIVING osm FS: o ]
— mxus GEOGRIDS AT:. GEOGRIDS An WITHOUT .  MOMENT: :. DUE 'l‘of;;# sucss v
. 'WORK STRESS ULT STRESS % GEOGRIDS KIP-FT/FT aeomos : .
— 43.50 1473 L 1473 50 1.405 1281.5 068 30
, 42.50 1,467 . 1.467.- 0 1.397 12195 .00 - " 29
' 41,50 . 1.458 " 1.458 °  1.386 160.5 . 1 .072 .+ 29
40.50 1.445 . 1445 1371 1104.3 O7% - 29
— 39.50 1.455 1.455 1.378 1049.2 077 29
41.25 1.456 .- ©  1.456 - 1.383 1146.2 073 29
41,00 1453 ..., 1.453. - 1379 1132.1 073 29 .
o 40.75 RI1AK9 T T 1449 7 - 1375 0 1M18.41 0 076 ¢ 29 T
,'" 40.25 < 1.441 T 1,441 1.366 1090.7 .075 o
40.00 ' 1.436 1.436 1.361 1077.3 .076 2 -
0.5 . 1436 - 1.436 1.360 1063.8 076 28
— 38.50 1.454 1.454 1.375 994.5 .080 27
37.50 1.461 1.461 1.379 9441 26
39.25 1.475 1.475 1.397 1034.7
39.00 1.446 1.446 1.368 1021.7
- 38.75 1450 ° - 1.450 1.371 1008.0
38.25 1.458 1.458 1.378 981.0
38.00 1451 1.451 1.370 971.6
- 37.75 1.456 . 1.456 1.375 957.8
36.50 1.482 1.482 1.397 890.9
35.50 1.501 . 1.501 1.413 840.1
34.50 1.517 1.517 1.425 1.5
- 33.50 1.536 1.536 1.440 744.2
32.50 1.543 1.543 1.443 - 699.6
31.50 1.559 © 1559 1.45S 654.0

— 30.50  1.564 - 1.564 1.455 612.9
) 574.0 .
603.0
. S%B.3-
| S8.7
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I

1

25.50
27.25
27.00
26.75
26.25
26.00
5.75
24.50
23.50
. 285.25
25.00
26.75
26.25
26.00
23.75

1.569
1.558
1.513
1.521
1.546
1.557
1.566
1.513
1.570
1.555
1.512
1.511
1.528
1.542
1.556

1.569
1.558
1.513
1.521
1.546
1.557
1.566
1.513
1.570
1.555
1.512
1.511
1.528
1.542
1.556

THE LOWEST FACTOR OF SAFETY UAS

X= 140.00 , Y =

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT  MOMENT: OUE TO
WORK STRESS ULT STRESS: GEOGRIDS KIP-FT/FT mxos i

FS

100.00 :

Fs

1.433 434.0
1.433 492.1
1.386 484.8
1.393 476.1
1.415 458.5
1.426 450.1
1.431 441.9
1.370 403.8
1.419 371.4
1.418 426.6
1.373 419.5
1.370 411.6
1.383 395.5
1.395 387.3
1.407 379.3
1436 ATR =
FS

43.50 1.569 1.569 -
42.50 1.579 . 1.579

D(FS)/OR IS NEGATIVE AT RMAX.
41.50 1.559 1.559
40.50 1.555 1.555
39.50 1.549 1.549
38.50 1.534 1.534
37.50 1.529 1.529
36.50 1.521 1.521"°
35.50 1.510 1.510
34.50 1.534 1.534
36.25 1.519 1.519
36.00 1.517 1.517
35.75 1.5 1.514
35.25 1.505 1.505
35.00 1.499 1.499
34.75 1.513 1.513
33.50 1.532 1.532
32.50 1.548 1.548
34.25 1.555 1.555
34.00 1.520 1.520
33.75 1.526 1.526
33.25 1.525 1.525
33.00 1.532 1.532
32.75 1.540 1.540
31.50 1.579 1.579
30.50 1.607 . 1.607.
29.50 1.633 .. 1.633 . .
28.50 1.656 - 1.656 -
27.50
26.50

. 25,50 i 4.
24.50
23.50

1.500
1.508

1.486
1.479
1.471
1.453
1.444
T 1.433
1.419
1.440
1.430
1.428
1423
1.413
1.406
1.419
1.433
1.445
1.460
1.423
1.428
1.425
1.432
1.438
1.4
1.4%
1.514

1.530 -

1.608 %
1.6425

:\ 1.m ':f; -
’.589;;1

39.75.

DRIVING DELTA FS

1262.5
1200.6

1140.6
1081.9
1024.7

972.7

918.6 -

866.8
817.0
769.1
854.2
840.9
828.9
805.3
793.8

781.5.

722.2
678.0
757.0
745.8
733.9
713.8
701.7
689.8
631.1
588.0
546.4
507.1

.103

10
.102
.108
114
119

- 126 7

467.0 ©° 33 <7

19
20
18
19
19
19
19
18
17
19
18
18
18
7
17




X= 135.00 , Y = 105.00 :

—
[23 FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
{‘ WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
48.50 1.536 1.536 1.466 1542.1 .070 32
—_ 47.50 1.537 1.537 1.465 1%72.9 072 32
D(FS)/OR IS NEGATIVE AT RMAX. :
46.50 1.519 1.519 1.445 1406.6 .07% 30
45.50 1.506 1.506 1.430 1344.9 .077 29
—_ 44.50 1.500 1.500 1.421 1280.3 .079 29
43.50 1.493 1.493 1.411 1218.1 .082 29
42.50 1.484 1.484 1.399 1157.8 .08 28
41.50 1.472 1.472 1.384 1100.5 .088 28
- 40.50  1.488 1.488 1.396  1042.5 .091 28
42.25 1.481 1.481 1.396 1143.3 .086 28
42.00 1.478 1.478 1.392 1128.9 .086 28
— 41,75 1.475 1.475 1.388 1114.6 .087 28
41.25 1.469 1.469 1.380  1086.5 089 28
41.00 1.471 T 1.471 1.381 1072.1 .090 28
4075 . 1479 14D 1.389 ©  1057.2 .09 28
- 39.50 1496 5 0Nh S 1496 0 - 1399 . 9896 -0 0955 .0 274
3850 - ¢ 1.507 . T1.507 U 1.408 - 9334 0997 © 25 E
. 3750 % 1.585 . - 1525 . 1.423 880.1 103 * ]
— 36.50 1.543 1.543 1.436 828.6 107 >
35.50 1.563 1563  1.451 7784 12 ]
34.50 - 1.582 - 1.582 .. 1.466 - T9.7 .18 3
33.50 1.607 1.607 1.48¢  681.9 A3 3
- 32.50 1.617 1.617  1.487 636.4 .130 22
31.50 1.626 1.626 1.489 593.2 137 22
30.50  1.647 - - - 1.647 . .. 1.502 .. 550.0 Ak 21
20.50  1.657. 1.657 " "7 1.505 ~ S511.0 A52 Y2
F 28.50 1.655 1.655 1.49% 473.9 .161 21
THE LOWEST FACTOR OF SAFETY WAS  1.469 ATR =  41.25.
lr_ .
X= 135.00 , Y= 95.00 :

s S S ORIVING . DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT  MOMENT: DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  38.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  37.50.
— FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 36.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 35.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 34.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = - 33.50.
= FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =. 32.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = . - 31.50. - : s
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = <3050, " . - . N
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = : 29.50. " . .o - CoE : t
FAILURE SURFACE ABOVE CIRCLE CEMTER FOR R -:z: 28.50." “ e &
FAILURE SURFACE Ale CIRCLE ceum FOR R =’ 49-27.50.%
FATLURE SURFACE - m ‘CIRCLE CENTER“FOR &
FAILURE SURFACE ABOVE CIRCLE eauam R
FAILURE sunm:e m clm;mrmi. ‘-
~.- FAILURE amcs "ABOVE ctm emavm'(;

1




1

1

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 21.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 20.50.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 19.50.
FATLURE SURFACE ABOVE CIRCLE CENTER FOR R = 18.50.

THE LOWEST FACTOR OF SAFETY WASYw¥#widwdx AT R = 4£1.25.

SUMMARY OF RESULTS FOR CRITICAL CIRCLE:
X = 135.00.
Y= 100.00.
RADIUS OF CRITICAL CIRCLE = 39.75.

MINIMUM FS = 1.436 (TENSAR GEOGRIDS AT WORKING STRESS).

FS (YENSAR GEOGRIDS AT ULTIMATE STRESS) = 1.436.
FS C(UNREINFORCED) = 1.360.
TOTAL DRIVING MOMENT = 1063.76 XIP-FT/FT

. CRITICAL CIRCLE EXTENDS TO ELEVATION 60.25.

ELEVATION OF TENSAR GEOGRIDS INTERSECTED 8Y CRITICAL CIRCLE

92.50 (PULL OUT STRESS = 4£.00 KIPS/FT )

CALCULATIONS HAVE BEEN COMPLETED.:: 3 '3 & = § o /e




case 7FA
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Case 7, but with the truck




Descriplod dem?u@j :

Short term, section at the drainage 2.25
channel, water at dike crest, without the (inboard)
truck load . :




ORANGE SUPERFUDSDRAINAGE CHANNEL$$8/7/91
0.

0.0 0.
1. 50.000  91.00

2. 135.00 91.00

3. 149.00  98.00

4. 154.00  98.00

5. 154.20  99.00

6. 160.00  99.00

7. 160.20  98.00

8. 164.00 98.00

9. 178.00  91.00

10. 196.00  83.00

1. 250.00  83.00

12. 50.000 81.00

13. 157.50  91.00

1%4. 180.00  83.00

15. 50.000  61.00

16. 250.00  61.00

999.

6.

1. 2. 3.

2. 3. 1.

3. 8. 1.

8. 9. 1.

9. 10. 6.

10. 1. 2.

4. 7. 1.

12. 2. 2.

2. 13. 2.

13. 9. 6.

13. 1%. 2.

1%. 10. 2.

15. 16. 4.

999. _

1. .120 1.000 0 1.1 .70
2. .085 3007 .0 1.1 .60
3. 073 60 .0 1.1 .60
4. .110 \,//f:oo .0 1.1 .00
5. F7iz> 1.000 .0 1.1 .00
6. =~ .000 34.0 11 .90
9.

2. 0. .0624

50.000  89.00
1 250.00  89.00
0.
0. 0. .000 0.05
20.
61.00
71.00
10.
SEARCH
135.00  105.00  20.00 20.00
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TENSLO1 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY BY THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986,

DATE 08-07-1991
TIME 06:50

ORANGE SUPERFUDSORAINAGE CHANNEL$$8/7/91
wk* UNITS - FEET AND KIPS
NO SEISMIC FORCES

SOIL INFORMATION:

NO. GAMMA CBAR  TANCPHIBAR) RU ]

1 “7120 1.000 .000 PHREATIC .70
085  .300 .000 PHREATIC .60

/.073 .300 .000 PHREATIC .60

2
3
4 /;}_OD -500 .000 PHREATIC .00
5 .712 ) 1.000 .000 PHREATIC .00
6

_-125  .000  .675 PHREATIC .90

LINE, ARRAY:

NO._X-LEFT  Y-LEFT X-RIGHT Y-RIGHT  SLOPE SOIL TOPLINE
1 50.00  91.00 135.00  91.00 .0000 3 *
2 135.00 91.00 149.00  98.00 .5000 1 *
3 149.00  98.00 164.00  98.00 .0000 1 *
4 164,00 98.00 178.00  91.00  -.5000 1 *
S 178.00 91.00 194.00 83.00 -.5000 6 *
6 19.00  83.00 250.00  83.00 .0000 2 *
7 154.00  98.00 160.20  98.00 .0000 1
8 50.00 81.00 135.00 91.00 76 2
9 135.00  91.00 157.50  91.00 .0000 2

10 157.50  91.00 178.00  91.00 .0000 6

11 157.50  91.00 180.00  83.00  -.3556 2

12 180.00  83.00 194.00  83.00 .0000 2

13 50.00  61.00 250.00  61.00 .0000 4

PHREATIC SURFACE COORDINATES:
NO. X-COORD . Y-COORD .

1 50.00 89.00
2 250.00 89.00
UNIT WEIGHT OF FLUID=  .0624 KIP/FY3

NO STONE COLUMNS.

L%0 GEOGRIDS.
APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
THE MINIMUM TANGENT ELEVATION FOR AMY FAILURE CIRCLE IS 61.00
THE MAXIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS  71.00

THERE ARE 10 INCREMENTS BETWEEN TANGENT LEVELS




AUTOMATIC SEARCH FOR CRITICAL CIRCLE:
INITIAL X = 135.00, INITIAL Y = 105.00.
DELX = 20.00, DELY = 20.00.

X= 135.00, Y= 105.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
44.00 2.278 631.384 27
43.00 2.266 614.402 27
42.00 2.250 598.137 26
41.00 2.249 578.191 25
40.00 2.251 557.395 25
41.75 2.249 593.207 25
41.50 2.249 588.259 25
41.25 2.249 583.253 25
40.75 2.249 573.073 25
40.50 2.249 567.900 25
40.25 2.250 562.674 25
39.00 2.257 535.775 25
38.00 2.268 513.396 25
37.00 2.275 491.409 3
36.00 2.296 467.115 23
35.00 2.321 442.541 23
34.00 2.351 417.630 22

THE LOWEST FACTOR OF SAFETY WAS 2.249 AT R = 41.25.

X= 155.00, Y= 105.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES
KIP-FT/FT

..........................................

44.00 F.0.S. VERY LARGE (EXT. WATER DOMINATES)

43.00 25.304 49.692 26
42.00 20.383 58.342 26
41.00 17.044 65.901 26
40.00 14.633 72.402 26
39.00 12.662 78.779 24
38.00 11.234 83.525 26
37.00 10.123 87.045 24
36.00 9.267 89.140 23
35.00 8.518 90.784 22
34.00 7.923 91.219 22
THE LOWEST FACTOR OF SAFETY WAS  7.923 AT R =  34.00.

X= 115.00, Y = 105.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
44.00 3.503 500.653 25
43.00 3.606 461.493 24
D(FS)/OR IS NEGATIVE AT RMAX.
42.00 3.752 422.783 24
4£1.00 3.956 383.771 24
40.00 4.146 348.369 22
39.00 4.363 312.428 20
38.00 4.665 277.157 20
37.00 5.027 243.483 20
36.00 5.569 209.221 19
35.00 6.151 178.535 18

34.00 6.883 147.799 17




D

B B

D R B

THE LOWEST FACTOR OF SAFETY WAS 3.503 AT R = 44.00.
X= 135.00, Y = 125.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES
KIP-FT/FT
64.00 3.348 692.820 26
63.00 3.213 693.304 26
62.00 3.098 690.038 26
61.00 2.997 685,346 25
60.00 2.898 681.702 25
59.00 2.809 676.076 25
58.00 2.730 668.407 25
57.00 2.658 659.130 23
56.00 2.583 649.708 22
55.00 2.529 637.028 22
54.00 2.525 620.898 22
THE LOWEST FACTOR OF SAFETY WAS 2.525 AT R = 54.00.
X= 135.00, ¥ = 85.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES
KIP-FT/FV
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 24.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 23.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 22.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 21.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 20.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 19.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 18.00.
FATLURE SURFACE ABOVE CIRCLE CENTER FOR R = 17.00.
FATLURE SURFACE ABOVE CIRCLE CENTER FOR R = 16.00.
FATLURE SURFACE ABOVE CIRCLE CENTER FOR R = 15.00.
FATLURE SURFACE ABOVE CIRCLE CENTER FOR R = 14.00.
THE LOWEST FACTOR OF SAFETY UAS*##a%#dwdd o7 R = 54.00.
X = 140.00, Y = 105.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES
KIP-FT/FT
44.00 2.598 528.991 28
43.00 2.511 522.025 28
42.00 2.437 512.700 26
41.00 2.357 503.955 25
40.00 2.316 492.487 25
39.00 2.299 478.817 25
38.00 2.286 464.080 24
37.00 2.270 449.613 ril
36.00 2.269 432.581 3
35.00 2.2 414.817 ri
36.75 2.269 445.428 23
36.50 2.269 441.193 23
36.25 2.269 436.910 23
35.75 2.269 428.206 23
35.50 2.269 423.786 23
35.25 2.270 419.33 23
34.00 2.278 396.304 22
THE LOMEST FACTOR OF SAFETY WAS 2.269 AT R = 36.00.




R

-

X = 130.00, Y = 105.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
44.00 2.340 680.509 27
43.00 2.309 654.600 27
42.00 2.316 629.762 26
43.75 2.299 674.115 27
43.50 2.302 667.665 27
43.25 2.305 661.160 27
42.75 2.313 647.987 27
42.50 2.317 641.321 27
42.25 2.321 634605 27
41.00 2.340 601.256 25
40.00 2.368 572.378 el
39.00 2.400 543,150 25
38.00 2.437 513.539 25
37.00 2.487 482.480 24
36.00 2.565 449.756 24
35.00 2.633 418.241 24
34.00 2.671 387.249 3

THE LOWEST FACTOR OF SAFETY WAS 2.299 AT R = 43.75.

X= 135.00, Y= 110.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
49.00 2.427 669.4T1 27
48.00 2.365 657.464 27
47.00 2.311 645.255 27
46.00 2.297 629.816 26
45.00 2.280 614.709 25
44.00 2.277 596.053 25
43.00 2.278 576.367 25
44.75 2.279 610.145 25
44.50 2.278 605.514 ]
44.25 2.217 600.817 25
43.75 2.277 591.226 25
43.50 2.277 586.334 25
43.25 2.277 . 581.381 25
42.00 2.283 555.717 24
41.00 2.292 534,205 24
40.00 2.300 512.900 23
39.00 2.319 489.152 23
THE LOWEST FACTOR OF SAFETY WAS 2.27TT AT R = 43.75.

X= 135.00, Y = 100.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FY/FT
39.00 2.261 569.369 26
38.00 2.266 547.537 26
D(FS)/OR IS NEGATIVE AT RMAX.
37.00 2.275 524.977 26
36.00 2.287 501.757 25
35.00 2.290 &79.677 26
34.00 2.314 454.429 24
33.00 2.340 429.082 3
32.00 2.367 403.751 3
31.00 2.397 378.080 3
30.00 2.474 350.179 3




N

29.00 2.498 323.469

THE LOWEST FACTOR OF SAFETY WAS 2.261 AT

SUMMARY OF RESULTS FOR CRITICAL CIRCLE:
X = 135.00.
Y = 105.00.
RADIUS OF CRITICAL CIRCLE = 41.25.
MINIMUM FACTOR OF SAFETY = 2.249.

CALCULATIONS HAVE BEEN COMPLETED.

21

39.00.




o ...1.|w4.}_).44|¢ ﬁa_“. o
.H..‘fw‘ow_al_wTiom_,H_»r” b

) . peoT Yonaj
(paeoqurt) 8yl 3NoyjlTM ‘3sS9Id 9)TIpP 3Je I93eMm ‘Tauueys
gz2 sbeutelp ay3

je uor3oss ‘wmial 3aIoys
bt q -

DT i

hif-

I
- -

3 S

=4

AT ATV

Ty LT

1 L
T e b e et e e e
- - e =ttt




Descripleey Rcler 1

Case 8, but with the truck loayy éf . 1.9C
&% (lnboard
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ORANGE SUPERFUDSORAINAGE CHANNELSS8/7/91

0.

0.0 0.

1. 50.000  91.00

2. 135.00  91.00

3. 149.00  98.00

4 154.00  98.00

5. 154.20  99.00

6. 160.00  99.00

7. 160.20  98.00

8. 164.00  98.00

9. 178.00  91.00 Core 3 A
10. 194.00  83.00

1. 250.00 83.00

12. 50.000  81.00 J“d ISR N -2ad
13. 157.50  91.00 Chrse
14. 180.00  83.00

1s. 50.000  61.00 ) ? ggdg:fcb
16. 250.00  61.00 Voledl
999.

10. , Date 3//0/‘) /
1. 2. %

2. 173”/ 1.

3. 4. 1.

4. 5. 5.

5. 6. 5.

6. 7. 5.

7. 8. 1.

8. 9. 1.

9. 10. 6.

10. 1. 2.

4. 7. 1.

12. 2. 2.

2. 13. 2.

13. 9. 6.

3. 14. 2.

1%. 10. 2.

15. 16. 4

999.

1. 120 1.000 .0 .70

2. .085 .300 .0 .60

3. 073 .300 .0 .60

4 .10 .500 .0 .00

5. ‘712 1.000 .0 .00

6. 125 .000  -34.0 .90

9.

2. 0. .0624

50.000  89.00

250.00  89.00

0.

0. 0. .000 0.05

20.

61.00

71.00

10.

SEARCH

135.00 105.00 20.00  20.00




TENSLO1 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY BY THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

DATE 08-07-1991

TIME 06:51

ORANGE SUPERFUDSDRAINAGE CHANNELSS$8/7/91

% UNITS - FEET AND KIPS

NO SEISMIC FORCES

SOIL IIIFORHATIONL/
NO. GAMMA CBAR  TAN(PHIBAR) ®U L

1 <120 1.000  .000 PHREATIC .70
2 _.085 .300 .000  PHREATIC .60
3 /2073 .300 .000  PHREATIC .60
4 10 .500 .000 PHREATIC .00
s 412 1.000 .000  PHREATIC .00
3 125 000 .675  PHREATIC .90

v

LINE ARRAY:

. X-LE Y-LEFT  X-RIGHT  Y-RIGHT

50.00 91.00  135.00 91.00
135.00 91.00  149.00 98.00
149.00 98.00 . 154.00 98.00
154.00 98.00  154.20 99.00
154.20 99.00  160.00 99.00
160.00 99.00  160.20 98.00
160.20 98.00  164.00 98.00
164.00 $8.00 178.00 91.00
178.00 91.00  194.00 83.00
10  194.00 83.00 250.00 83.00
11 154.00 98.00  160.20 98.00
12 50.00 81.00 135.00 91.00
13 135.00 91.00  157.50 91.00
1% 157.50 91.00  178.00 91.00
15  157.50 91.00  180.00 83.00
16  180.00 83.00  194.00 83.00
17 50.00 61.00  250.00 61.00

OGNGVI&NN-DS

PHREATIC SURFACE COORDINATES:
NO. X-COORD. ¥-COORD.
1 50.00 89.00
2 250.00 89.00
UNIT WEIGHT OF FLUID=  .0624 KIP/FT3

NO STONE COLUMNS.

NG GEOGRIDS.

APPROXIMATELY 20. SLICES VILL BE USED AT RMAX.

SLOPE - SOIL TOPLINE
.0000 3 *

* % % % % % 2 2 B

)
BNNONN=SNO -Vt =




THE MINIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 61.00
THE MAXIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 71.00

THERE ARE 10 INCREMENTS BETWEEN TANGENT LEVELS
AUTONATIC SEARCH FOR CRITICAL CIRCLE:

INITIAL X = 135.00, INITIAL Y =  105.00.
DELX = 20.00, DELY = 20.00.

X= 135.00, Y= 105.00:
RADIUS FACTOR OF SAFETY ODRIVING MOM NO SLICES

KIP-FT/FT
44.00 1.977 725.795 27
43.00 1.960 708.813 27
42.00 1.938 692.549 26
41.00 1.928 672.602 25
40.00 1.920 651.806 25
39.00 1.9 630.186 25
38.00 1.910 607.807 25
37.00 1.903 585.820 3
36.00 1.904 561.526 23
37.75 1.909 602.075 24
37.50 1.902 597.863 3
37.25 1.902 591.850 3
36.75 1.903 S19.772 23
36.50 1.903 573.708 23
36.25 1.904 567.626 23
35.00 1.907 536.952 23
34.00 1.972 512.041 22

THE LOWEST FACTOR OF SAFETY WAS 1.902 AT R = 37.50.

X= 155,00, Y = 105.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
44.00 28.120 47.250 28
43.00 21.434 58.663 26
42.00 17.667 67.314 26
41.00 15.001 74.872 26
40.00 13.019 81.373 26
39.00 11.367 87.750 24
38.00 10.143 92.496 24
37.00 9.176 96.017 24
36.00 8.418 98.112 23
35.00 7.750 99.755 22

34.00 7.210 100.190 2

THE LOWEST FACTOR OF SAFETY UAS 7210 ATR = 34.00.

X= 115.00, Y = 105.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
44.00 2.852 630.540 26
43.00 3.048 560.390 26
D(FS)/DR IS NEGATIVE AT RMAX. .
42.00 3.3% 491.449 25
41.00 3.688 4£22.8% 25
40.00 4.1 358.644 3
39.00 4.363 312.407 20
38.00 4.665 277. 1641 20




1

37.00
36.00
35.00
34.00

THE LOWEST FACTOR OF SAFETY WAS

5.020
5.569
6.152
6.884

X= 135.00, Y= 125.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

THE LOWEST FACTOR OF SAFETY UAS

X= 135.00, ¥ =
RADIUS FACTOR OF SAFETY ORIVING MOM NO SLICES

FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER

85.00:

243.828 19
209.200 19
178.514 18
147.786 7

2.852 AT R =

KIP-F1/FT

...........

762.818
753.541
T4k . 119
731.440
715.309

KIP-FI/FT

NRRUERBRERR

2.18T AT R =

THE LOWEST FACTOR OF SAFETY UAS*#tddddad AT R =

X= 140.00, Y = 105.00:
RADIUS FACTOR OF SAFETY -DRIVING MOM NO SLICES

THE LOMEST FACTOR OF SAFETY VAS

X= 130.00, Y = 105.00:

RADHUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT

602.042 28
595.076 28
585.752 26
577.006 s
565.538 25
551.868 5
537.132 2%
522.664 3
505.632 3
487.868 23
469.356 22

1STATR =

54.00.

8




THE LOWEST FACTOR OF SAFETY WAS

1.995
1.957
1.952
1.957
1.957
1.957
1.958
1.953
1.954
1.956
1.964
1.973
1.984
2.001
2.036
2.058
2.053

X= 135.00, ¥ = 110.00: Q
RADIUS FACTOR OF SAFETY DRIVING MOM MO SLICES

......

THE LOWEST FACTOR OF SAFETY UAS

----------------

X= 135.00, Y = 100.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

1.912

KIP-FT/FY
796.280
770.371
745.533
717.027
763.758
757.092
750.376
738.428
731.339
726.19%
688.149
658.921
629.310
598.251
565.528
534.012
503.021%

KIP-FT/FT

628.616
607.311
583.563
623.102
619.020
613.180
601.416
595.493
589.541

KIP-FT/FT

27

BRI ARYNVIRRY

1.952 AT R =

BUUURNUNURRARERY

1.935 ATR =

cavcacanw

42.00.

40.50.




32.00
31.00
30.00
29.00

THE LOWESY FACTOR OF SAFETY WAS

1.912
1.913
1.944
1.929

498.162 23
472.491 23
444 .590 23
417.880 ra !

1.908 ATR =

SUMMARY OF RESULTS FOR CRITICAL CIRCLE:

X = 135.00.
Y = 105.00.

RADIUS OF CRITICAL CIRCLE = 37.50.
MINIMUM FACTOR OF SAFETY = 1.902.

CALCULATIONS HAVE BEEN COMPLETED.

35.00.

¥ A
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ORANGE SUPERFUDSDRAINAGE CHANNELS$8/7/91

0.

0.0 0.

1. 50.000  91.00

2. 135.00  91.00

3. 149.00  98.00

4. 154.00  98.00

5. 154.20  99.00

6. 160.00  99.00 Case 7
7. 160.20  98.00

8. 164.00  98.00

9. 178.00  91.00

10. 194.00  83.00 batos clnactiedl
n. 250.00  83.00 /rZ(
12. 50.000  81.00 IN I, (8/,0/9/)
13. 157.50  91.00

1%. 180.00  83.00

5. 50.000  61.00

16. 250.00  61.00

999.

6_ ) - -
1./ 2. 3. )
7 3. 1.

3. 8. 1.

e 9. 1.

9. 0. . 6.

10. ", 2.

4. 7. 1.

12. 2. 2.

2. 13. 2.

13. 9. 6.

13. 1. 2.

1. 10. 2.

15. 16. 4.

999.

1. .120 .0 1.1 .70

2. .085 .0 1.1 .60

3. .o73 .0 1.1 .60

4. 0 .0 1.1 .00

5. .0 1.1 .00

6. 125 34.0 1.1 .90

%.

2. 0. 0626

50.000  89.00

250.00  89.00

0.

0. 0. .000 0.05

20.

61.00

81.00

20.

SEARCH

185.00 110.00 20.00 20.00




TENSLO1 PROGRAM - VERSION 2.1 (AUG. 9,

SLOPE STABILITY BY THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

DATE 08-07-1991
TIME 08:08

1989):

ORANGE SUPERFUDSDRAINAGE CHANNEL$$8/7/91

*4% UNITS - FEET AND KIPS

MO SEISMIC FORCES

SOIL INFORMATION:

NO. GAMMA CBAR TAN(PHIBAR) RU W
1 .120  1.000 .000 PHREATIC .70
2 .085  .300 .000 PHREATIC .60
3 073 .300 .000 PHREATIC .60
4 110 .500 ".000 PHREATIC .00
5 712 1.000 .000 PHREATIC .00
6 125  .000 .675  PHREATIC .90

LINE ARRAY:

NO. X-LEFT  Y-LEFT  X-RIGHT  Y-RIGHT
1 50.00 91.00  135.00 91.00
2 135.00 91.00  149.00 98.00
3 149.00 98.00  164.00 98.00
4 164.00 98.00  178.00 91.00
5  178.00 91.00  194.00 83.00
6  194.00 83.00 250.00 83.00
7 154.00 98.00  160.20 98.00
8 50.00 81.00  135.00 91.00
9  135.00 91.00  157.50 91.00
10 157.50 91.00 178.00 ~ 91.00
11 157.50 91.00  180.00 83.00
12 180.00 83.00 194.00 83.00
13 50.00 61.00  250.00 61.00

PHREATIC SURFACE COORDINATES:

NO. X-COORD. Y-COORD.
1 50.00 89.00
2 250.00 89.00

UNIT WEIGHT OF FLUID= .0624 KIP/FY3

NO STONE COLUMNS.

NO GEOGRIDS.

APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
THE MIMIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS

SLOPE SOIL TOPLINE
.0000 3 *

*» * % % *

L[]
-
=
[+
S NNONN=2 N = b -

61.00

THE MAXIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE 1S 81.00

THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS




AUTOMATIC SEARCH FOR CRITICAL CIRCLE:
INITIAL X = 185.00, INITIAL ¥ = 110.00.
DELX = 20.00, DELY = 20.00.

X= 185.00, Y = 110.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
49.00 1.653 1003.014 28
48.00 1.641 975.867 27
47.00 1.637 944.081 26
46.00 1.634 912.002 26
45.00 1.635 878.294 26
46.75 1.636 936.219 26
46.50 1.635 928.251 26
46.25 1.634 920.178 26
45.75 1.634 903.723 26
45.50 1.634 895.345 26
45.25 1.634 886.867 26
44.00 1.637 843.724 2%
43.00 1.647 806.773 26
42.00 1.660 768.909 26
41.00 1.678 730.031 26
40.00 1.705 689.701 22
39.00 1.743 647.107 22
38.00 1.774 605.832 22
37.00 1.795 562.953 20
36.00 1.822 520.901 20
35.00 1.861 478.821 20
34.00 1.891 439.522 19
33.00 1.915 402.509 18
32.00 1.981 363.284 17
31.00 2.059 325.428 17
30.00 2.158 288.482 15
29.00 2.300 251.467 1%

THE LOWEST FACTOR OF SAFETY WAS 1636 ATR = 45.75.

X= 205.00, Y= 110.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
49.00 2.422 788.234 27
48.00 2.518 728.344 26
D(FS)/OR IS NEGATIVE AT RMAX.
47.00 2.617 671.160 26
46.00 2.723 614.875 3
45.00 2.869 558.159 22
44.00 3.062 500.242 22
43.00 3.270 444 937 22
42.00 3.486 390.035 19
41.00 3.731 338.103 19
40.00 4.011 289.900 19
39.00 4£.373 242.950 18
38.00 L.7r9 201.571 18
37.00 5.287 162.720 18
36.00 5.872 128.819 15
35.00 6.684 97.199 15
34.00 7.790 69.629 15
33.00 9.288 47.348 12
32.00 12.891 29.007 1"

31.00 19.161 16.299 9




30.00 40.568 6.178 9
29.00 F.0.S. VERY LARGE (SUMWSA LESS THAN .01)

THE LOWEST FACTOR OF SAFETY WAS 2422 ATR = 49.00.

X= 165.00, Y= 110.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FI/FY
49.00 4.119 376.860 28
48.00 4.058 363.350 28
47.00 3.990 350.304 27
46.00 3.943 335.520 26
45.00 3.877 322.557 26
44.00 3.808 309.725 26
43.00 3.7 297.587 25
42.00 3.673 283.915 24
41.00 3.603 eri.en 24
40.00 3.530 258.788 24
39.00 3.429 248.175 23
38.00 3.341 237.012 22
37.00 3.219 228.333 22
36.00 3.080 220.969 22
35.00 2.990 213.567 20
34.00 2.949 206.097 19
33.00 2.928 197.696 18
32.00 2.917 188.873 19
31.00 2.917 180.479 18
30.00 2.967 170.077 18
N.75 2.918 186.612 19
31.50 2.918 184.417 19
31.25 2.917 182.293 19
30.75 2.931 177.820 18
30.50 2.941 175.289 18
30.25 2.953 172.708 18
29.00 3.029 159.415 17

THE LOWEST FACTOR OF SAFETY UAS 2917 ATR = 31.00.

X= 18.00, Y= 130.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
69.060 2.142 1193.604 27
68.00 2.084 1175.829 26
67.00 2.031 1154.926 26
66.00 1.978 1133.397 25
65.00 1.921 1114.424 25
64.00 1.862 1095.664 25
63.00 1.818 1076.134 24
62.00 1.801 1052.552 23
61.00 1.787 1027.530 3
60.00 1.777 1000.193 22
59.00 1.776 967.421 21
58.00 1.779 933.806 21
59.75 1.776 992.453 22
59.50 1.775 984.555 2
59.25 1.775 976.501 22
58.75 1.776 959.254 21
58.50 1.777 950.928 21
58.25 1.778 92445 21
57.00 1.787 897.729 21
56.00 1.800 859.515 19




55.00 1.822 818.830 19

54.00 1.850 776.327 19
53.00 1.888 31.214 18
52.00 1.943 - 682.454 18
51.00 2.007 632.801 18
50.00 2.080 582.568 17
49.00 2.1 529.779 16

THE LOWEST FACTOR OF SAFETY WAS

X= 185.00, ¥ = 90.00:
RADIUS FACTOR OF SAFETY ORIVING

175 ATR = 59.25.

MOM  NO SLICES

KIP-FT/FT

FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FATLURE SURFACE ABOVE CIRCLE CENTER
FATLURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER

FAILURE SURFACE ABOVE CIRCLE CENTER |

FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER
FAILURE SURFACE ABOVE CIRCLE CENTER

THE LOWEST FACTOR OF SAFETY WAS*###widdd AT R = 59.25.

X= 190.00, Y= 110.00:
RADIUS FACTOR OF SAFETY DRIVING

HOM NO SLICES

KIP-FT/FT
49.00 1.676 1054.598 27
48.00 1.686 1013.120 27
D(FS)/OR 1S NEGATIVE AT RMAX.

47.00 1.701 969.799 26
46.00 1.7117 927.020 26
45.00 1.739 882.410 26
44.00 1.m 836.2%6 o]
43.00 1.805 788.224 24
42.00 1.825 740.747

41.00 1.845 693.745 23
40.00 1.880 645.459 22
39.00 1.913 599.867 22
38.00 1.932 557.605 22
37.00 1.975 513.568 20
36.00 2.031 470.806 19
35.00 2.097 428.482 20
34.00 2.9 - 385.967 18
33.00 2.301 345.154 17
32.00 2.6419 305.774 15
31.00 2.621 263.743 13

30.00 2.873 222.060 1%




29.00 3.179 183.221 13
THE LOWEST FACTOR OF SAFETY WAS 1.676 AT R = 49.00.

X= 180.00, Y = 110.00:
RADIUS FACTOR Of SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
49.00 1.762 881.083 28
48.00 1.728 864.165 27
47.00 1.700 847.044 26
46.00 1.678 826.578
45.00 1.660 804.129 26
44.00 1.647 779.236 >
43.00 1.636 754.032 24
42.00 1.631 725.874 26
41.00 1.632 695.654 3
42.75 1.634 747.129 24
42.50 1.633 740.134 2
42.25 1.632 733.048 2
41.75 1.631 718.612 24
41.50 1.631 711.263 24
41.25 1.632 703.007 3
40.00 1.629 667.170 22
39.00 1.640 634.538 2
40.75 1.633 688.214 3
40.50 1.633 680.688 3
40.25 1.634 673.078 =3
39.75 1.632 659.072 22
39.50 1.634 650.933 22
39.25 1.637 642.756 22
38.00 1.655 600.636 21
37.00 1.672 S67.121 21
36.00 1.701 531.874 21
35.00 1.761 495.116 19
34.00 1.785 458.616 19
33.00 1.817 422.811 18
32.00 1.848 385.283 17
31.00 1.899 347.393 17
30.00 1.940 312.3% 17
29.00 1.976 280.062 17

THE LOWEST FACTOR OF SAFETY WAS 1.629 AT R =  40.00.

X= 175.00, Y = 110.00:.
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
49.00 2.157 720.337 29
48.00 2.086 706.730 27
47.00 2.020 692.095 27
46.00 1.952 678.151 27
45.00 1.883 663.868 26
44.00 1.820 651.205 25
43.00 1.785 636.903 24
42.00 1.761 619.125 26
41.00 1.742 599.252 3
40.00 1.726 578.658 3
39.00 1.713 557.097 22
38.00 1.711 532.112 21
37.00 1.713 $06.801 21
38.75 1.7112 551.055 22

38.50 1.713 544.302 21




38.25 1.712 538.247 21

37.75 1.m 525.899 21
37.50 1.1 519.608 21
37.25 1.712 513.242 21
36.00 1.719 480.337 21
35.00 1.729 453.365 19
34.00 1.750 426.571 19
33.00 1.778 395.150 19
32.00 1.817 365.213 18
31.00 1.872 335.511 17
30.00 1.941 305.659 16
29.00 2.007 277.890 16

THE LOWEST FACTOR OF SAFETY WAS 1711 ATR = 37.75.

X= 180.00, Y= 115.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
$4.00 1.941 921.042 29
53.00 1.882 904 .855 29
52.00 1.823 888.360 28
51.00 1.759 873.889 26
50.00 1.729 857.692 26
49.00 1.706 837.853 26
48.00 1.689 815.498 5
47.00 1.673 792.140 25
46.00 1.661 767.216 24
45.00 1.658 738.454 3
4400 1.657 709.227 23
43.00 1.661 678.442 23
64.75 1.658 731.299 3
44.50 1.657 724.042 23
44.25 1.657 716.684 23
43.75 1.658 701.672 3
43.50 1.659 694.023 3
43.25 1.660 686.279 3
42.00 1.689 646.519 21
41.00 1.684 612.878 21
40.00 1.705 578.251 21
39.00 - 1.735 $41.809 20
38.00 1.778 504.136 19
37.00 1.831 465.067 18
36.00 1.885 427.363 18
35.00 1.960 385.572 18
34.00 1.994 347.254 16

THE LOMEST FACTOR OF SAFETY WAS 1657 ATR = 44.25.

X= 180.00, Y = 105.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
44.00 1.682 827.810 2
43.00 1.665 804.711 26
42.00 1.650 781.039 26
41.00 1.637 756.318 25
40.00 1.634 T27.477 26
39.00 1.632 698.675 26
38.00 1.633 668.638 24
39.75 1.633 720.398 24
39.50 1.632 713.237 24

39.25 1.632 705.995 26




38.75
38.50
38.25
37.00
36.00
35.00
34.00
33.00
32.00
31.00
30.00
29.00
28.00
27.00
26.00
25.00
24.00

THE LOWEST FACTOR OF SAFETY WAS )

SUMMARY OF RESULTS FOR CRITICAL CIRCLE:

X = 180.00.
Y= 110.00.

1.632
1.632
1.632
1.635
1.646
1.660
1.680
1.7
1.748
1.761
1.77
1.812
1.858
1.865
1.896
1.969
2.034

691.277 24
683.804 24
676.257 24
638.021 22
605.562 22
572.572 22
538.278 21
503.750 20
468.196 20
432.221 18
397.873 18
363.346 18
329.430 17
299.342 17
268.759 16
238.548 15
210.793 15

1.632 ATR =

RADIUS OF CRITICAL CIRCLE = 40.00.
MINIMUM FACTOR OF SAFETY = 1.629.

CALCULATIONS HAVE BEEN COMPLETED.

39.00.
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ORANGE SUPERFUDSDRAINAGE CHANNELS$8/7/91

O.
0.0
1.
2.
3.
4.
5.
é.
7.
8.
9.
10.
1n.
12.
13.
14.

14.

10.

50.000
250.00
0.
0.

61.00
81.00
20.
SEARCH
185.00

0.

50.000
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TENSLO1 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY B8Y THE MOOIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

DATE 08-07-1991
TIME 08:08
ORANGE SUPERFUDSDRAINAGE CHANNEL$$8/7/91

w% UNITS - FEET AND KIPS

NO SEISMIC FORCES

SOIL INFORMATION:
GAMMA  CBAR  TAN(PHIBAR) RU w
.120 1.000 -000 PHREATIC .70

1

2 .085 -300 -000 PHREATIC .60

3 073 .300 .000 PHREATIC .60

4 110 .500 .000 PHREATIC .00

S 712 1.000 .000 PHREATIC .00

é 125 .000 -675  PHREATIC .90
LINE ARRAY:

NO.  X-LEFTY Y-LEFT X-RIGHT  Y-RIGHT
1 50.00 91.00 135.00 91.00

2 135.00 91.00 149.00 98.00
3 149.00 $8.00 154.00 98.00
4 154.00 98.00 154.20 99.00
5 154.20 99.00 160.00 99.00
-] 160.00 99.00 160.20 98.00
7 160.20 98.00 164.00 98.00
8 164.00 98.00 178.00 91.00
9 178.00 91.00 194.00 83.00

10 194.00 83.00 250.00 83.00
1" 154.00 98.00 160.20 98.00
12 50.00 81.00 135.00 91.00
13 135.00 91.00  157.50 91.00
14 157.50 91.00 178.00 91.00
15 157.50 91.00 180.00 83.00
16 180.00 83.00 194.00 83.00
17 50.00 61.00 250.00 61.00

PHREATIC SURFACE COORDINATES:
NO. X-COORD. Y-COORD.
1 50.00 89.00
2 250.00 89.00

UNIT VEIGHT OF FLUID=  .0624 KIP/FT3

NO GEOGRIDS.

APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.

SLOPE SOIL TOPLINE

-0000
.5000
.0000
5.0001

1176

.0000
-.3556

.0000

S NN ONNaNO =W = -l
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THE MINIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS
THE MAXIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS

THERE ARE 20 INCREMENTS BETWEEN VTANGENT LEVELS

AUTOMATIC SEARCH FOR CRITICAL CIRCLE:

INITIAL X =

DELX = 20.00, DELY = 20.00.

X = 185.00, Y = 110.00:

RADIUS FACTOR OF SAFETY ODRIVING MOM NO SLICES

44.25
43.75
43.50
43.25
42.00
41.00
40.00
39.00
38.00
37.00
36.00
37.75
37.50
37.25
36.75
36.50
36.25
35.00
34.00
33.00
34.75
34.50
34.25
33.75
33.50
33.25
32.00
31.00
30.00
29.00

THE LOWEST FACTOR OF SAFETY WAS

X= 205.00, Y= 110.00:

RADIUS FACTOR OF SAFETY ODRIVING MOM NO SLICES

----------------

2.241
2.402

185.00, INITIAL ¥ =

110.00.

KIP-FT/FT
1122.203 28
1095.056 27
1063.270 26
1031.191 26
997.483 26
962.913 24
925.962 24
988.813 26
982,284 25
973.042 5
953.757 24
944.547 24
935.282 24
888.098 24
849.220 24
808.889 22
766.296 2
725.021 22
682.142 20
640.089 20
714.370 21
703.098 20
692.582 20
671.773 20
661.472 20
650.976 20
598.010 20
558.711 19
520.434 20
587.458 19
577.690 19
568.107 19
549.509 19
540.508 19
531.221 19
460.033 18
399.750 18
341.093 16
283.071 15
1433ATR =

KIP-FT/FT

csmccnaneccs

D(FS)/OR 1S NEGATIVE AT RMAX.

47.00

2.605

---------

44.50.

61.00
81.00

e




46.00 2.723 614.943 23
45.00 2.869 558.194 22
44.00 3.062 500.258 22
43.00 3.270 444 937 22
42.00 3.486 390.064 19
41.00 3.730 338.117 19
40.00 4.011 289.900 19
39.00 4.341 245.058 17
38.00 4.779 201.586 18
37.00 5.287 162.724 18
36.00 5.871 128.838 15
35.00 6.683 97.208 15
34.00 7.790 69.631 15
33.00 9.286 47.358 12
32.00 12.889 29.011 1"
31.00 19.150 16.308 9
30.00 | 40.540 6.182 9

29.00 F.0.S. VERY LARGE (SUMWSA LESS THAN .01)
THE LOWEST FACTOR OF SAFETY WAS 2.241 ATR = 49.00.

X= 165.00, Y= 110.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
49.00 3.781 410.609 a8
48.00 3.713 397.099 28
47.00 3.640 384.053 27
46.00 3.583 369.269 26
45.00 3.509 356.306 26
44.00 3.434 343.474 26
43.00 3.351 331.336 25
42.00 3.283 317.664 24
41.00 3.205 305.020 24
40.00 3.123 292.537 24
39.00 3.019 281.924 3
38.00 2.924 270.761 22
37.00 2.805 262.082 22
36.00 2.673 254.718 22
35.00 2.584 247.316 20
34.00 2.537 239.845 19
33.00 2.505 231.444 18
32.00 2.480 222.622 19
31.00 2,484 214,228 18
30.00 2.483 203.825 18
31.75 2.476 220.361 19
31.50 2.472 218.165 19
31.25 2.468 216.042 19
30.75 2.470 211.569 18
30.50 2.473 209.038 18
30.25 2.477 206.457 18
29.00 2.509 193.164 7

THE LOWEST FACTOR OF SAFETY WAS  2.464 AT R =  31.00.

X= 18.00, Y = 130.00:
RADIUS FACTOR OF SAFETY DRIVING MON NO SLICES

KIP-FT/FT
69.00 1.948 1312.793 27
68.00 1.892 1295.018

. 26
67.00 1.841 1274.115 26
66.00 1.790 1252.586 25
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65.00 1.735 1233.613
64.00 1.680 1214.853
63.00 1.637 1195.323
62.00 1.618 1171.740
61.00 1.601 1146.719
60.00 1.587 1119.382
59.00 1.582 1086.610
58.00 1.577 1052.995
57.00 1.577 1016.918
56.00 1.581 978.703
57.75 1.577 1044.202
57.50 1.577 1035.257
57.25 1.577 1026.161
56.75 1.575 1009.424
56.50 1.576 999.538
56.25 1.578 989.553
55.00 1.590 938.019
54.00 1.604 895.516
53.00 1.624 850.403
52.00 1.654 801.643
51.00 1.689 751.990
50.00 1.727 701.757
49.00 1.772 648.967

25
25

24
23
23
22

21
21
21
19
21
21
21
20
20
20
19
19
18
18
18
17
16

THE LOWEST FACTOR OF SAFETY WAS 1575 AT R = 56.75.

X = 185.00, Y =  90.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FY

crvana cerrrcecsccccccss wercccccces

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FATLURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R

13.00.
12.00.
11.00.
10.00.

9.00.

THE LOWEST FACTOR OF SAFETY WAS*k#twswus AT g = 56.75.

X= 190.00, Y = 110.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FI/FY

49.00 1.479 195.147

48.00 1.481 1153.668
O(FS)/DR 1S NEGATIVE AT RMAX.

47.00 1.486 1110.348

46.00 1.691 1067.568

/s
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45.00
44.00
4£3.00
42.00
41.00
40.00
39.00
38.00
37.00
38.75
38.50
38.25
37.75
37.50
37.25
36.00
35.00
34.00
33.00

-- 2 FAILURE SURFACES FOR R=
32.00 F.O0.S. VERY LARGE (SUMWSA LESS THAN .01)

32.00
31.00
30.00

29.00

THE LOWEST FACTOR OF SAFETY WAS

1.500
1.516
1.532
1.534
1.534
1.544
1.550
1.543
1.663
1.550
1.549
1.547
1.564
1.608
1.639
1.773
1.872
2.038
2.256

2.419
2.621
2.873
3.179

X = 180.00, Y= 110.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

37.00

35.00
34.00
33.00
32.00
31.00
32.75
32.50
32.25
31.75
31.50
31.25

----------------

CIDENTIFIED LEFT TO RIGHT)

1022.959 2
976.845 25
928.773 24
881.296 3
834.29% 3
786.008 2
740.416 2
698154 2
635.589 21
729.521 2
718.839 2
708.381 22
687.130 21
671.689 3
653.227 21
566.844 20
499.241 21
432.162 19
367.498 18
32.00

305.774 15
263.743 13
222.060 %
183.221 13

1479 AT R =

KIP-FT/FT

764.999

698.464
756.900
748.762
740.585
726.107
715.806
707.461
664.950
629.702
592.945
556.445
520.639
483.111-
445.221
511.319
501.729
492.658
473.614
463.863
454 464

49.00.

I




30.00
29.00

THE LOWEST FACTOR OF SAFETY WAS

1.477
1.473

X= 175.00, Y = 110.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

46.00
45.00
44.00
43.00
42.00
41.00
40.00
39.00
38.00
37.00
36.00
35.00
34.00
35.75
35.50
35.25
34.75
34.50

'34.25
33.00
32.00
31.00
30.00
29.00

THE LOWEST FACTOR OF SAFETY UWAS

................

X= 180.00, Y = 115.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

410.163 17
377.891 17
1.L21 AT R =

KIP-FT/FT

796.806 29
783.199 27
768.564 - 27
754.620 27
740.337 26
727.673 25
713.372 24
695.594 24
675.721 3
655.127 23
633.566 22
608.581 21
583.270 21
556.806 21
529.834 19
501.039 19
551.556 20
543.961 19
536.921 19
522.701 19
515.523 19
508.302 19
471.619 19
441,682 18
411.980 17
382.128 16
354.359 16

14T7T AT R =

KIP-FT/FT
1018.871
© 1002.684
986.189
971.718
955.521
935.682
913.327
889.968
865.045
836.283
807.056
776.2T1
744.348
710.707
769.902
761.590
752.613
736.026
727.646
719.206

39.35.

35.75.

I
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40.00
39.00
38.00
37.00
36.00
35.00
34.00

THE LOWEST FACTOR OF SAFETY WAS

1.458
1.470
1.489
1.513
1.534
1.563
1.556

X= 180.00, Y= 105.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

30.50
30.25
29.75
29.50
29.25
28.00
27.00
26.00
27.75
27.50
27.25
26.75
26.50
26.25
25.00
24.00

THE LOWEST FACTOR OF SAFETY WAS

1.466
1.450
1.440
1.431
1.425
1.418
1.417
1.418
1.617
1.417
1.417
1.417
1.4%7
1.418
1.422
1.438
1.446
1.436
1.426
1.427
1.434
1.431
1.429
1.423
1.421
1.424
1.433
1.406
1.524
1.430
1.425
1.417
1.419
1.468
1.496
1.648
1.743

X = 180.00, Y = 100.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

37.00

676.080 21
639.638 20
601.965 19
562.896 18
525.192 18
483.400 18
445.083 16

1.44B AT R =

KIP-FT/FT

925.639 27
902.540 26
878.868 26
854.147 25
825.306 24
796.504 24
766.467 r
735.850 22
703.391 a2
670.401 22
727.782 22
719.683 2
711.554 22
695.19% 22
686.967 22
678.703 22
636.107 21
601.579 20
566.025 20
530.049 18
495.702 18
461.175 18
$21.340 18
512.715 18
504.170 18
487.309 18
478.921 18
470.050 18
427.258 17
397.171 17
353.396 17
419.409 17
411.764 17
406 .344 17
389.612 17
378.922 15
366.049 17
305.030 16
259.831 16

1.406 AT R =

KIP-FT/FT
840.622
811.957
782.084

42.75.

27.00.

I
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36.00
35.00
34.00
33.00
32.00
33.75
33.50
33.25
32.75
32.50
32.25
31.00
30.00
29.00
28.00
27.00
28.75
28.50
28.25
27.75
27.50
27.25
26.00
25.00
24.00
23.00
22.00
21.00
20.00
19.00

THE LOWEST FACTOR OF SAFETY WAS

X= 180.00, Y =

1.451
1.439
1.438
1.436
1.445
1.437
1.437
1.437
1.435
1.433
1.433
1.424
1.420
1.41
1.397
1.409
1.408
1.404
1.401
1.392
1.388
1.398
1.421
1.478
1.557
1.704
1.739
1.967
2.158
2.109

750.475
720.618
687.401
653.325
619.294
679.060
670.707
661.549
645.084
636.826
628.442
586.467
549.795
515.943
483.729
451.180
507.739
499.636
491.633
475.921
468.180
459.446
420.670
35.A%
329.208
284.559
243.978
201.772
163.896
141127

95.00:

26

goaRRUNR

samoo333IYIYIIENN

16
16
14
12

1388 ATR = 27.50.

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

FAILURE
FAILURE
FATLURE

SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE

FAILURE SURFACE ABOVE

FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE
FAILURE

SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE
SURFACE ABOVE

KIP-FT/FT

cecaa crscecencss wen

CIRCLE CENTER FOR R =
CIRCLE CENTER FOR R =
CIRCLE CENTER FOR R =
CIRCLE CENTER FOR R =
CIRCLE CENTER FOR R =
CIRCLE CENTER FOR R =
CIRCLE CENTER FOR R =
CIRCLE CENTER FOR R =
CIRCLE CENTER FOR R =
CIRCLE CENTER FOR R =
CIRCLE CENTER FOR R =
CIRCLE CENTER FOR R =

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE -SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =
FAJLURE SURFACE ABOVE CIRCLE CENTER FOR R =

THE LOWEST FACTOR OF SAFETY UASKW*tiasa® AT R =

X= 185.00, Y =

100.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

27.50.

A
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D(FS)/DR
37.00
36.00
35.00
34.00
33.00
32.00
33.75
33.50
33.25
32.75
32.50
32.25
31.00
30.00
29.00
28.00
27.00
26.00
25.00
24.00
23.00
24.75
24.50
26.25
3.75
23.50
3.5
22.00
21.00
20.00
19.00

THE LOWEST FACTOR OF SAFETY WAS

KIP-FT/FT

1.469 897.206
1.469 857.906
IS NEGATIVE AT RMAX. .
1.471 819.229
1.470 778.420
1.459 738.228
1.454 698.374
1.445 660.347
1.448 622.705
1.452 688.697
1.450 679.133
1.448 669.684
1.442 651.123
1.439 642.012
1.438 632.163
1.473 585.817
1.526 531.315
1.584 476.459
1.7 422.241
1.767 371.859
1.913 321.016
2.082 272.420
2.02 262.332
2.113 212.833
1.975 264.413
1.991 256.985
2.007 29.627
2.043 234.986
2.068 227.223
2.09% 219.977
2.304 183.558
2.368 156.791
2.507 130.843
2.689 105.813

X= 175.00, Y= 100.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

28.00
27.00
28.75
28.50
28.25
21.75
27.50
271.35
26.00

................

KIP-FT/FT
712.112
695.637
675.413
655.006
633.162
609.754
584.869
$59.052
531.853
$05.916
477.728
449.014
419.532
470.664
463.594
455.969
42.027
434,969
427.229
391.603

22RO ORaIIIUPNpRUCOEOBOOORR

1.438 AT R =

SNNERNNENNNNENNNNRRY

32.25.

U
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B
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25.00
24.00
23.00
22.00
23.75
23.50
23.25
22.75
22.50
22.25
21.00
20.00
21.75
21.50
21.25
20.75
20.50
20.25
19.00

THE LOWEST FACTOR OF SAFETY WAS

SUMMARY OF RESULTS FOR CRITICAL CIRCLE:

X = 180.00.
Y = 100.00.

1.465
1.454
1.438
1.472
1.450
1.446
1.443
1.438
1.449
t.461
1.467
1.548
1.481
1.486
1.479
1.494
1.1
1.529
1.688

361.830 18
334.550 18
309.038 17
284.129 17
328.060 18
321.697 18
315.045 17
302.974 17
296.581 17
290.253 17
262.208 17
228.053 15
278.232 17
272.599 17
267.300 17
254.173 15
245.322 15
236.617 15
194.545 16

1438 ATR =

RADIUS OF CRITICAL CIRCLE = 27.50.
MINIMUM FACTOR OF SAFETY = 1.388.

CALCULATIONS HAVE BEEN COMPLETED.

/!
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ORANGE SUPERFUDSORAINAGE CHANNELS$8/7/91

0.

0.0 0.

1. 50.00  101.00

2. 143.00  99.50

3. 149.00  98.00

4. 164.00  98.00

5. 178.00  91.00

6. 194.00  83.00

7. 250.00  83.00

8. 154.00  98.00

9. 160.20  98.00

10. 50.00  91.00 -

1. 135.00  91.00 (ooe 10
12. 50.00  81.00

3. 157.50  91.00

1%. 180.00  83.00 Vatiols %2 dato. and
15. 50.00  61.00

6. 250.00  61.00 -
099, ' Booperatliness S Suoetll
6.

1. 2. 1. fiech £ 67/ 27
2. 3. 1.

3. 4. 1.

4. 5. 1. ( g/ /0/7/)
s. 6. 6.

5. 7. 2.

10. 1. 3.

". 3. 1.

12. 1. 2.

1. 13. 2.

1. 5. 6.

13. 1%. 2.

1%. 6. 2.

1. 16. 4.

999.

1. .- .120 1.000 .0 1.1 .70

2. 085 .300 .0 1.1 .60

3. . .096 1.800 .0 1.1 .60

4. 77410 .500 .0 1.1 .00

s. .2 1.000 .0 1.1 .00

6. 125 .000 34.0 1.1 .90

w.

2. 0. - .062%

50.00  £9.00

250.00  89.00

0.

0. 0. .000 .05

20.

61.00

71.00

10.

SEARCH

180.00 115.00 20.00 20.00




TENSLO1 PROGRAM - VERSION 2.1 (AUG. 9,

SLOPE STABILITY BY THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

DATE 08-07-1991
TIME 08:19

1989):

ORANGE SUPERFUDSORAINAGE CHANNELSS$8/7/91

&% UNITS - FEET AND KIPS
NO SEISMIC FORCES

SOIL INFORMATION: .
TAN(PHIBAR) RU

HO. - GAMMA  CBAR w
L1 .20 1.000 .000 PHREATIC .70
2 .085  .300 .000 PHREATIC .60
3 096 1.800 .000 PHREATIC .60
4 .110 .500 .000 PHREATIC .00
s 712 1.000 .000 PHREATIC .00
6 125 .000 .675 PHREATIC .90
LINE ARRAY:
NO. X-LEFT  Y-LEFT  X-RIGHT  Y-RIGHT
1 0.00  101.00  143.00 99.50
143.00 99.50  149.00 98.00
3 149.00 98.00  164.00 $8.00
4 164.00 98.00  178.00 91.00
S  178.00 91.00  194.00 83.00
6  194.00 83.00 250.00 83.00
7 50.00 91.00  135.00 91.00
8 135.00 91.00  149.00 98.00
9 50.00 81.00  135.00 91.00
., 10 135.00 91.00  157.50 91.00
11 157.50 91.00  178.00 91.00
12 157.50 91.00  180.00 83.00
13 180.00 83.00  194.00 83.00
1% $0.00 61.00  250.00 61.00
PHREATIC SURFACE COORDINATES:
NO. X-COORD . Y-COORD .
1 50.00 89.00
2 250.00 89.00
UNIT WEIGHT OF FLUID=  .0624 KIP/FT3

NO STONE COLUMNS.

.

NO GEOGRIDS.
/

APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
THE MINIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS
THE MAXIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS

SLOPE SOIL TOPLINE
-.0161 *

* % & % 2

” n
g 8
SENNOONN WO bt oo -

61.00
71.00




THERE ARE 10 INCREMENTS BETWEEN TANGENT LEVELS

AUTOMATIC SEARCH FOR CRITICAL CIRCLE:

INITIAL X =

DELX = 20.00, DELY = 20.00.

X = 180.00, Y = 115.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

53.00
DCFS)/DR
52.00
51.00
50.00
49.00
48.00
47.00
46.00
45.00
44.00

180.00, INITIAL Y = 115.00.

ceemssveccccrres Sesesccccer eacam=o==

1.544
1.550
IS NEGATIVE AT RMAX.
1.554
1.558
1.582
1.604
1.616
1.634
1.660
1.684
t.m

KIP-FT/FY
1501.088 26
1427.116 25
1357.053 o]
1288.576 3
1217.087 25
1148.125 2%
1085.889 23
1022.219 2
958.281 2t
897.823 21
838.769 21

THE LOWEST FACTOR OF SAFETY MAS 1.5 AT R =

X= 200.00, Y= 115.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

D(FS)/OR
52.00
51.00
50.00
49.00
48.00
47.00
46.00
45.00
44.00

2.010
IS NEGATIVE AT RMAX.
2.043
2.085
2.135
2.158
2.222
2.289
2.3
2.482
2.609

KIP-FT/FT

1104.890 5

1044 .627 3
984.007 22
923.676 22
866.091 22
811.891 21
753.830 21
698.583 21
643.312 21
586.841 19

532.613 19

THE LOWEST FACTOR OF SAFETY UAS 1.989 AT R =

X= 160.00, Y= 115.00:.
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

O(FS)/OR
52.00
51.00
50.00
49.00
48.00
47.00
46.00
45.00

44.00

1.773
1.™M
IS NEGATIVE AT RMAX.
1.811
1.833
1.860
1.887
1.918
1.952
1.988
2.028
2.072

KIP-FT/FT

1430.571 25

1355.212 re
a3

1281.251
1209.167
1136.660
1067.324
999.187
932.420
868.540
807.011
748.158

pRRONONR

THE LOWEST FACTOR OF SAFETY WAS 1.7 ATR =




—

X = 180.00, Y = 135.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

D(FS)/DR
72.00
71.00
70.00
69.00
68.00
67.00
66.00
65.00
64.00

D(FS)/OR
52.00
51.00
50.00
49.00
48.00
47.00
46.00
45.00
44.00

KIP-FT/FT
1.591 2407.510 27
1.600 2305.321 27
IS NEGATIVE AT RMAX.
1.609 2205.633 26
1.627 2098.445 26
1.638 2000.951 26
1.650 1905.052 26
1.663 1810.755 26
1.676 1718.693 24
1.6 1627.708 24
1.706 1538.532 24
1.73 1450.014 3
THE LOWEST FACTOR OF SAFETY WAS 1.591 AT R = 74.00.
X= 180.00, ¥ = 95.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES
KIP-FT/FT
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 34.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 33.00.
FATLURE SURFACE ABOVE CIRCLE CENTER FOR R = 32.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 31.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 30.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 29.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 28.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 27.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 26.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 25.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 24.00.
THE LOWEST FACTOR OF SAFETY WAS*#*#%dwéiax AT R = 74.00.
X= 185.00, Y= 115.00:
RADIUS FACTOR OF SAFETY ODRIVING MOM NO SLICES
KIP-FT/FT
1.590 1438.803 27
1.607 1365.312 26
IS NEGATIVE AT RMAX.
1.616 1298.444 24
1.635 1228.571 2
1.656 1160.656 2
1.679 1093.644 3
1.702 1029.362 a3
1.726 967.546 22
1.757 904.975 22
1.789 844.122 21
1.809 786.428 20
THE LOWEST FACTOR OF SAFETY WAS 1.590 AT R = 54.00.

X= 175.00, Y = 115.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

1.550
1.557

KIP-FT/FT

...........

D(FS)/DR 1S NEGATIVE AT RMAX.




22

52.00
51.00
50.00
49.00
48.00
47.00
46.00
45.00
44.00

THE LOWEST FACTOR OF SAFETY UWAS

1.563
1.566
1.573
1.582
1.589
1.596
1.620
1.650
1.676

X = 180.00, Y = 120.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

1383.029
1315.062
1245.372
1177.050
1111.926
1048.427
982.597
919.489
859.423

RRRUNURRY

1550 AT R =

KIP-FT/FT
59.00 1.548 1724.534 26
58.00 1.551 1646.782 25
D(FS)/DR 1S NEGATIVE AT RMAX.
57.00 1.559 1566.531 24
56.00 1.565 1489.875 24
55.00 1.57 1415.014 24
54.00 1.579 1340.577 3
53.00 1.596 1267.162 3
52.00 1.621 1194141 3
51.00 1.642 1125.871 22
50.00 1.667 1057.122 21
49.00 1.690 991.887 20
THE LOWEST FACTOR OF SAFETY WAS 1548 AT R =

X= 180.00, Y = 110.00:

RADIUS FACTOR OF SAFETY DRIVING MOM WO SLICES

KIP-FT/FT
49.00 1.546 1281.103 27
48.00 1.570 1211.914 27
D(FS)/OR IS NEGATIVE AT RMAX.
47.00 1.589 1147.085 27
46.00 1.594 1086.126 26
45.00 1.611 1025.096 24
44.00 1.631 964.972 24
43.00 1.651 906.767 24
42.00 1.673 850.312 24
41.00 1.699 794.139 23
40.00 1.721 742.013 22
39.00 1.755 688.707 22
THE LOWEST FACTOR OF SAFETY WAS 1546 ATR =

SUMMARY OF RESULTS FOR CRITICAL CIRCLE:

X = 180.00.
Y= 115.00.

RADIUS OF CRITICAL CIRCLE = 54.00.

MINIMUM FACTOR OF SAFETY =

1.544.

CALCULATIONS HAVE BEEN COMPLETED.

59.00.

49.00.

/D




=120 pe
L E=teoorp,

RN

s

L s

T

1
i
p3
i

)
1

Long term, cap in plage, section at the
drainage OSNSSWf.smﬁmm ‘at El=-1, without
the truck load . ' :

(P
T—[‘l%

Ak

l

- 4.‘;,1

!
e

1

[

o

(4]
| ASER N




Choe Deéuafm @%

10A Case 10 b&t with he truck load 1.3
P (outboard)




T

ORANGE SUPERFUDSDRAINAGE CHANNEL$S$8/7/91
0.

.60
.60
.00
.00

0.0 0.

1. 50.00 101.00

2. 143.00  99.50

3. 149.00  98.00

4. 164.00  98.00

S. 178.00  91.00

6. 194.00  83.00

7. 250.00 83.00

8. 154.00  98.00

9. 160.20  98.00

10. 50.00 91.00

1. 135.00 91.00

12. 50.00 81.00

13. 157.50  91.00

1. 180.00 83.00

15. 50.00 61.00

16. 250.00 61.00

17. 154.1 9.

18. 160. 99.

999.

10.

1. 2. 1.

2. 3. 1.

3. 8. 1.

8. 17. 5.

17. 18. S.

18. 9. 5.

9. 4. 1.

4. S. 1.

5. 6. é.

é. 7. 2.

8. 9. 1.

10. 1. 3.

1. 3. 1.

12. 1. 2.

1. 13. 2.

13. 5. 6.

13. 1%. 2.

14. é. 2.

15. 16, 4.

999. )

1. -120 1.000 .0
2. .085 .300 -0
3. .096 1.800 .0
4. .110 .500 .0
5. 712 1.000 .0
6. A2 .000 34.0
9.

2. 0. .0624

50.00 89.00

250.00 89.00

0.

Q. 0. .000 .05
20.

61.00

81.00

20.

SEARCH

180.00  100.00  20.00 20.00
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TENSLOT PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY BY THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

OATE 08-07-1991

TIME 08:26

ORANGE SUPERFUDSORAINAGE CHANNEL$$8/7/91

w&* UNITS ~ FEET AND KIPS

NO SEISMIC FORCES

SOIL INFORMATION:
GAMMA  CBAR  TAN(PHIBAR) RU w

1 .120 1.000 .000 PHREATIC .70
2 .085 .300 .000 PHREATIC .60

3 .096 1.800 .000 PHREATIC .60
4 .110 .500 .000 PHREATIC .00
5 712 1.000 .000 PHREATIC .00
é 125 .000 675  PHREATIC .90

LINE ARRAY:—

NO -LEFT Y-LEFT X-RIGHT Y-RIGHT SLOPE SOIL TOPLINE
1 50.00 101.00 143.00 99.50 -.0161 1 *
2 143.00 99.50 149.00 $8.00 -.2500 1 *
3 149.00 98.00 154.00 98.00 .0000 1 *
4 154.00 98.00 154.10 99.00 9.9994 5 *
5 154.10 99.00 160.00 99.00 .0000 5 *
6 160.00 99.00 160.20 $8.00 -5.0001 5 *
7 160.20 98.00 164.00 98.00 .0000 1 *
8 164.00 98.00 178.00 91.00 -.5000 1 b
9 178.00 91.00 194.00 83.00 -.5000 é *
10 194.00 83.00 250.00 83.00 .0000 2 *

" 154.00 98.00 160.20 98.00 .0000 1
12 50.00 91.00 135.00 91.00 .0000 3
13 135.00 91.00 149.00 98.00 .5000 1

1% 50.00 81.00 135.00 91.00 1176 2
15 135.00 91.00 157.50 91.00 .0000 2
16 157.50 91.00 178.00 91.00 .0000 [

17 157.50 91.00 180.00 83.00 -.3556 2
18 180.00 83.00 194.00 83.00 .0000 2

4

19 50.00 61.00 250.00 61.00 -0000
PIMC SURFACE COORDINATES:
NO. X~COORD . Y-COORD.

1 50.00 89.00
2 250.00 89.00

yﬁféﬁ} OF FLUID=  .0624 KIP/FY3

N0 STONE COLUMNS.

NO GEOGRIDS.




APPROXIMATELY 20. SLICES WILL BE USED AT RMAX.
THE MINIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 61.00
THE MAXIMUM TANGENY ELEVATION FOR ANY FAILURE CIRCLE IS 81.00

THERE ARE 20 INCREMENTS BETWEEN TANGENT LEVELS
AUTOMATIC SEARCH FOR CRITICAL CIRCLE:

INITIAL X = 180.00, INITIAL Y = 100.00.
DELX = 20.00, DELY = 20.00.

X = 180.00, Y = 100.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
39.00 1.493 937.601 28
38.00 1.499 887.774 28
D(FS)/DR 1S NEGATIVE AT RMAX.
37.00 1.509 837.389 27
36.00 1.516 788.406 26
35.00 1.510 744.544 25
34.00 1.505 700.939 25
33.00 1.490 659.683 24
32.00 1.475 621.512 26
31.00 1.422 587.461 21
30.00 1.417 550.815 20
29.00 1.408 516.981 20
28.00 1.393 484.803 20
27.00 1.406 452.115 19
28.75 1.404 508.783 20
28.50 1.401 500.689 20
28.25 1.397 492.696 20
27.75 1.389 477.009 20
27.50 1.384 469.286 20
27.25 1.395 4£60.373 19
26.00 1.405 421.868 19
25.00 1.477 375.188 18
26.75 1.416 444.077 19
26.50 1.423 436.314 19
26.25 1.420 . 428.934 19
25.75 1.437 410.406 18
25.50 1.450 398.529 18
25.25 1.464 386.790 18
264.00 1.557 329.217 18
23.00 1.704 284.569 18
22.00 1.739 243.989 16
. 21.00 1.967 201.778 16
20.00 2.158 163.908 1%
19.00 2.109 141.135 12

THE LOWEST FACTOR OF SAFETY UWAS 1.384 AT R = 27.50.

X= 200.00, Y= 100.00:
RADIUS FACTOR OF SAFETY ORIVING MOM WO SLICES

KIP-FT/FT
39.00 2.443 553.141 24
38.00 2.533 505.978 23
D(FS)/DR 1S NEGATIVE AT RMAX.
37.00 2.652 © 459.736 4]
36.00 2.776 413.979 2
35.00 2.916 369.000 20
34.00 3.063 327.601 20




33.00 3.221 288.914 20

32.00 3.400 252.336 18
31.00 3.595 218.913 18
30.00 3.806 188.175 18
29.00 4.045 159.699 16
28.00 4.296 134.339 16
27.00 4.611 110.330 16 ,O A
26.00 5.067 86.908 15
25.00 5.476 68,001 15
264.00 5.960 51.632 14
23.00 6.984 37.050 12
22.00 8.466 25.653 11
21.00 10.662 16.767 9
20.00 14.626 9.685 9
19.00 26.262 3.981 7
THE LOWEST FACTOR OF SAFETY WAS 2443 AT R = 39.00.

X= 160.00, Y = 100.00:
RADIUS FACTOR OF SAFETY ORIVING MOM NO SLICES

KIP-FT/FT
39.00 1.937 750.801 2
38.00 1.971 696.959 29
D(FS)/OR IS NEGATIVE AT RMAX.

37.00 2.006 646.492 28
36.00 2.047 597.618 28
35.00 2.093 550.338 27
34.00 2.139 506.840 27
33.00 2.190 465.460 26
32.00 2.254 424.516 25
31.00 2.319 386.871 25
30.00 2.372 353.108 2%
29.00 2.451 319.258

28.00 2.536 287.566 3
27.00 2.616 258.983 23
26.00 2.786 231.616 22
25.00 2.889 206.084 21
24.00 3.082 181.408 21
23.00 3.295 159.028 21
22.00 3.523 139.067 19
21.00 3.823 119.107 18
20.00 4117 103.263 1
19.00 4.535 88.467 19

THE LOWEST FACTOR OF SAFETY WAS 1.937 AT R = 39.00.

X= 180.00, Y = 120.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT
59.00 1.464 1823.243 28
58.00 1.463 1745.490 27
57.00 1.466 1665.237 26
58.75 1.464 1803.106 28
58.50 1.465 1783.067 28
$8.25 1.465 1763.127 28
57.75 1.465 1723.917 26
57.50 1.465 1704.275 26
57.25 1.486 1684.696 26
56.00 1.468 1588.580 26
55.00 1.469 1513.719 26
54.00 1.4 1439.281 ]




53.00 1.481 1365.865 ral
52.00 1.498 1292.843 ral
51.00 1.510 1224.572 2
50.00 1.525 1155.821
49.00 1.537 1090.585 22
48.00 1.554 1025.575
47.00 1.574 961.411 21
46.00 1.593 900.246 20
45.00 1.616 839.413 20
44.00 1.643 779.511 19
43.00 1.668 722.553 19
42.00 1.691 666.244 18
41.00 1.700 611.221 17
40.00 1.695 560.741 17
39.00 1.670 515.207 17

THE LOWEST FACTOR OF SAFETY WAS  1.463 AT R =  58.00.

X = 180.00, Y =  80.00:

RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES
KIP-FT/FT

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  19.00.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  18.00.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  17.00.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  16.00.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  15.00.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  14.00.

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 13.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 12.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 11.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 10.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 9.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 8.00.

TOPLINE NOT COMPLETELY DEFINED FOR R = 7.00.

TOPLINE NOT COMPLETELY DEFINED FOR R = 6.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 5.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 4.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 3.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 2.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 1.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = .00,
TOPLINE NOT COMPLETELY DEFINED FOR R = -1.00.
THE LOWEST FACTOR OF SAFETY UWAS*¥*dkwkad AT R = 58.00.

X = 185.00, Y = 100.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

KIP-FT/FT

39.00 1.528 912.940 28
38.00 1.517 865.347 27
37.00 1.497 821.856 27
36.00 1.467 779.603 5
35.00 1.456 739.441 3
34.00 1.451 699.610 23
33.00 1.442 661.628 3
32.00 1.445 623.808 2
33.75 1.449 689.941 23
33.50 1.4647 680.338 3
33.25 1.4645 670.950 3

23

3

32.50 1.435 643.333
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32.25
31.00
30.00
29.00
28.00
27.00
26.00
25.00
24.00
23.00
24.75
24.50
24.25
23.75
23.50
23.25
22.00
21.00
20.00
19.00

THE LOWEST FACTOR OF SAFETY WAS

1.434
1.460
1.526
1.584
1.717
1.767
1.913
2.082
2.024
2.113
1.975
1.991
2.007
2.043
2.068
2.090
2.304
2.368
2.507
2.689

X= 175.00, Y =

38.00
D(FS)/DR
37.00
36.00
35.00
34.00
33.00
32.00
31.00
30.00
29.00
28.00
27.00
26.00
25.00
24.00
23.00
22.00
23.75
23.50
23.25
22.75
22.50
22.25
21.00
20.00
21.75
21.50
21.25
20.75
20.50
20.25
19.00

THE LOWEST FACTOR OF SAFETY WAS

-----------

1.464
1.478
1S NEGATIVE
1.493
1.499
1.515
1.529
1.541
1.553
1.554
1.561
1.557
1.541
1.537
1.467
1.462
1.450
1.434
1.467
1.446
1.442
1.439
1.433
1.445
1.457
1.4645
1.548
1.475
1.478
1.465
1.494
1.511
1.529
1.688

100.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

AT RMAX.

633.525 22
587.201 22
531.314 21
476.462 20
422.243 21
371.860 20
321.020 18
272.422 17
242.335 15
212.837 14
264.416 15
256.988 15
249.630 15
234.989 15
227.227 14
219.981 14
183.561 14
156.793 1"
130.844 1
105.812 "

1434 ATR =

KIP-FT/FT
939.030 28
886.467 28
834.978 27
787.786 26
739.720 26
693.273 25
649.520 25
606.133 24
565.854 22
526.108 22
489.09%4 22
454.290 21
421.355 21
392.432 18
362.664 18
335.389 18
309.921 17
284.913 17
328.902 18
322.544 18
315.921 17
303.869 16
297.345 17
291.023 17
262.880 15
228.061 15
279.042 17
273.455 17
268.237 17
254.180 15
245.330 15
236.625 15
194.554 16
1433 ATR =

32.25.

[0 p




X = 180.00, Y = 105.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES

K1P-FT/FT
44.00 1.466 1155.669
43.00 1.470 1099.517

D(FS)/DR IS NEGATIVE AT RMAX.

42.00 1.480 1041.626
41.00 1.490 985.853
49.00 1.498 931.593
39.00 1.508 879.142
38.00 1.520 827.789
37.00 1.518 778.773
36.00 1.514 731311
35.00 1.505 686.740
34.00 1.491 644 .226
33.00 1.480 604.674
32.00 1.453 567.066
31.00 1.433 531.045
30.00 1.423 696.7
29.00 1.424 462.101
30.75 1.431 522.340
30.50 1.428 513.718
30.25 1.426 505.177
29.75 1.420 488.325
29.50 1.418 479.943
29.25 1.421 470.972
28.00 1.429 428.244
27.00 1.398 398.348
26.00 1.524 353.402
27.75 1.426 420.424
27.50 1.420 412.820
27.35 1.411 405.452
26.75 1.424 390.415
26.50 1.470 378.934
26.25 1.496 366.057
25.00 1.648 305.054
24.00 1.743 259.846

THE LOWEST FACTOR OF SAFETY WAS

18

1398 ATR = 27.00.

X= 180.00, Y =  95.00:
RADIUS FACTOR OF SAFETY DRIVING MOM NO SLICES
 KIP-FT/FT

FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  34.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  33.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  32.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  31.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  30.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  29.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  28.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R = 27.00.
FATILURE SURFACE ABOVE CIRCLE CENTER FOR R =  26.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  25.00.
FATLURE SURFACE ABOVE CIRCLE CENTER FOR R =  24.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  23.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  22.00.
FATLURE SURFACE ABOVE CIRCLE CENTER FOR R =  21.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  20.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  19.00.
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R =  18.00.

(DA
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FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FATLURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R
FAILURE SURFACE ABOVE CIRCLE CENTER FOR R

THE LOWEST FACTOR OF SAFETY UAS**#wawadd AT

SUMMARY "OF RESULTS FOR CRITICAL CIRCLE:
X = 180.00.
Y = 100.00.
RADIUS OF CRITICAL CIRCLE = 27.50.-
MINIMUM FACTOR OF SAFETY = 1.384

CALCULATIONS HAVE BEEN COMPLETED.

17.00.
16.00.
15.00.
14.00.

27.00.

[0 A




SecTionN N ~THE DEAINAG ARNEL S
« ° £ cuanmee . Case oA
. . T CRowe - SECTION  AMNALYSED.

R Lh i

SURCHARGE, = #Dbmm.

Case 10 but with.the "tfuck load.

(outboard)
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